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DESCRIPTION 
PROTEIN KINASES 



FIELD OF THE INVENTION 
5 The present invention relates to novel kinase polypeptides, nucleotide sequences 

encoding the novel kinase polypeptides, as well as various products and methods useful 
for the diagnosis and treatment of various kinase-related diseases and conditions. 

BACKGROUND OF THE INVENTION 
10 The following description of the background of the invention is provided to aid in 

understanding the invention, but is not admitted to be or to describe prior art to the 
invention. 

Cellular signal transduction is a fundamental mechanism whereby external stimuli 
that regulate diverse cellular processes are relayed to the interior of cells. One of the key 

1 5 biochemical mechanisms of signal transduction involves the reversible phosphorylation of 

proteins, which enables regulation of the activity of mature proteins by altering their 
structure and function. 

Protein phosphorylation plays a pivotal role in biological signal transduction. 
Among the biological functions controlled by protein phosphorylation are the following: 

20 cell division; differentiation and death (apoptosis); cell motility and cytoskeletal structure; 

control of DNA replication, transcription, splicing and translation; protein translocation 
events from the endoplasmic reticulum and Golgi apparatus to the membrane and 
extracellular space; protein nuclear import and export; regulation of metabolic reactions, 
etc. Abnormal protein phosphorylation is widely recognized to be causally linked to the 

25 etiology of many diseases including cancer as well as immunologic, neuronal and 

metabolic disorders. 

The most common phospho-acceptor amino acid residues are serine, threonine and 
tyrosine. Phosphorylation in histidine has also been observed in bacteria. The presence of 
a phosphate moeity modulates protein function in multiple ways. A common mechanism 
30 includes changes in the catalytic properties (V^x and Km) of an enzyme leading to its 

activation or inactivation. A second widely recognized mechanism involves promoting 
protein-protein interactions. An example of this is the tyrosine autophosphorylation of the 
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ligand-activated EGF receptor tyrosine kinase. This event triggers the high-affinity 
binding to the phosphotyrosine residue on the receptor's C-terminal intracellular domain 
to the SH2 motif of the adaptor molecule Grb2. Grb2 in turn binds through its SH3 motif 
to a second adaptor molecule, such as SHC. The formation of this ternary complex 
5 acivates the signaling events that are responsible for the biological effects of EGF. Serine 

and threonine phosphorylation events have also being recently recognized to exert their 
biological function through protein-protein interaction events mediated by the high- 
affinity binding of phosphoserine and phosphothreonine to WW motifs present in a large 
variety of proteins (Lu, PJ. et al. (1999) Science 283:1325-1328). A third important 
1 0 outcome of protein phosphorylation is changes in the subcellular localization of the 

substrate. As an example, nuclear import and export events in a large diversity of proteins 
are regulated by protein phosphorylation (Drier E.A. et al. (1999) Genes Dev 13: 556- 
568). 

Protein kinases are one of the largest families of eukaryotic proteins with several 

1 5 hundred known members. These proteins share a 250-300 amino acid domain that can be 

subdivided into 12 distinct subdomains that comprise the common catalytic core structure. 
These conserved protein motifs have recently been exploited using PCR-based and 
bioinformatic strategies leading to a significant expansion of the known kinases. Multiple 
alignment of the sequences in the catalytic domain of protein kinases and subsequent 

20 parsimony analysis permits their segregation into a dendrogram reflecting the relatedness 

of their catalytic domains (Fig. 1). In this manner, related kinases are clustered into 
distinct branches or subfamilies including: tyrosine kinases, cyclic-nucleotide-dependent 
kinases, calcium/calmodulin kinases, cyclin-dependent kinases and MAP-kinases, serine- 
threonine kinase receptors, and several other less defined subfamilies. 

25 We have recently completed a systematic analysis of the protein kinases present in 

C. elegans, the multicellular organism whose entire DNA sequence has been determined. 
We identified 473 unique kinase profiles including 398 full-length conventional kinases, 
and 20 additional proteins that may function as atypical protein kinases. (Plowman G.D. 
et al. (1999), Proc. Natl. Acad. Sci. 96:13603-13610). 

30 Using parsimony analysis, the protein kinases may be divided into 4 major groups: 

AGC, CAMK, CMGC and tyrosine kinases. In addition, there are a number of minor yet 
distinct families, including the STE and casein kinase 1, families related to worm- or 
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fungal-specific kinases, and a family designated "other" to represent several smaller 
families. In addition, we designate an "atypical" family to represent protein kinases whose 
catalytic domain has little or no primary sequence homology to conventional kinases, 
including the A6 kinases and PI3 kinases. 

The AGC kinases are basic amino acid-directed enzymes that phosphorylate 
residues found proximal to Arg and Lys. Examples of this group are the cyclic nucleotide- 
dependent kinases, G protein kinases, NDR or DBF2 and the ribosomal S6 kinases. 

The CAMK group kinases are also basic amino acid-directed kinases. They include 
the Ca2+/calmodulin-regulated and AMP-dependent protein kinases, myosin light chain 
kinases, checkpoint 2 kinases (CHK2) and EMK-related protein kinases. The EMK family 
of STK are involved in the control of cell polarity, micotubule stability and cancer. One 
member of the EMK family, C-TAK1 has been reported to control entry into mitosis by 
activating Cdc25C which in turn dephosphorylates Cdc2. 

CMGC group kinases are "proline-directed" enzymes phosphorylating residues 
that exist in a proline-rich context. They include the cyclin-dependent kinases (CDKs), 
mitogen-activated kinases (MAPKs), GSK3s and CLKs. Most CMGC kinases have 
larger-than-average kinase domains owing to the presence of insertions within subdomains 
X and XL 

The tyrosine kinase group encompass both cytoplasmic (i.e. src) as well as 
transmembrane receptor tyrosine kinases (i.e. EGF receptor). These kinases play a pivotal 
role in the signal transduction processes that mediate cell proliferation, differentiation and 
apoptotis. 

Group members that define smaller, yet distinct phylogenetic branches of 
conventional kinases include the elongation factor 2 kinases (EIFKs); homologues of the 
yeast sterile family kinases (STE) which refers to 3 classes of kinases which lie 
sequentially upstream of the MAPKs; mixed lineage kinases (MLKs); Lim-domain 
containing kinases (LIMKs); Calcium-calmodulin kinase kinases (CAMKK), dual-specific 
tyrosine kinases (DYRK), integrin receptor associated kinase (IRAK); testis-specific 
kinases (TSK); UNC-51 related kinases (UNC); several families that are close 
homologues to worm (C26C2.1, YQ09, ZC581.9, YFL033c, C24A1.3), Drosophila 
(SLOB), or yeast (YDOD_sp, YGR262_sc) kinases, and others that are "unique" and 
don't cluster into any obvious family. 
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SUMMARY OF THE INVENTION 
Through a search of the EST database for homologies to the conserved catalytic 
kinase domain of protein kinases, hundreds of mammalian members of known and 
previously unidentified protein kinase families and groups have been identified as part of 
5 the present invention. Multiple alignment and parsimony analysis of the catalytic domain 

reveals that approximately half of these protein kinases cluster into 10 known groups, with 
the other half perhaps defining novel groups. Classification in this manner has proven 
highly accurate not only in predicting motifs present in the remaining non-catalytic portion 
of each protein, but also in their regulation, substrates, and signaling pathways. The 
1 0 present invention includes the partial or complete sequence of new protein kinases, their 

classification, predicted or deduced protein structure, and a strategy for elucidating then- 
biologic and therapeutic relevance. 

Thus, a first aspect of the invention features an isolated, enriched, or purified 
nucleic acid molecule encoding a kinase polypeptide selected from the group consisting 
15 SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, 

SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, 
SEQ ID NO: 132, SEQ ID NO: 133, SEQ ID NO: 134, SEQ ID NO: 135, SEQ ID NO: 136, 
SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, 
SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, 
20 SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, 

SEQ ID NO:152, SEQ ID NO:153, SEQ ED NO:154, SEQ ID NO:155, SEQ ID NO:156, 
SEQ ID NO: 157, SEQ ID NO: 158, SEQ ID NO: 159, SEQ ID NO: 160, SEQ ID NO: 161, 
SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, 
SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, 
25 SEQ ID NO: 172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, 

SEQ ID NO: 177, SEQ ID NO: 178, SEQ ID NO: 179, SEQ ID NO: 180, SEQ ID NO:181, 
SEQ ID NO: 182, SEQ ID NO: 183, SEQ ID NO: 184, SEQ ID NO: 185, SEQ ID NO: 186, 
SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID N0.191, 
SEQ ID NO: 199, SEQ ID NO: 193, SEQ ID NO: 194, SEQ ID NO: 195, SEQ ID NO: 196, 
SEQ ID NO: 197, SEQ ID NO: 198, SEQ ID NO: 199, SEQ ID NO:200, SEQ ID NO:201, 
SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, 
SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, 



30 



WO 00/73469 



PCT/US00/14842 



5 

SEQ ED NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, 
SEQ ID NO:217, SEQ ID NO:218, SEQ ED NO:219, SEQ ID NO:220, SEQ ID NO:221, 
SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, 
SEQ ID NO:227, SEQ ED NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, 
SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, 
SEQ ID NO:237, SEQ ED NO:238, SEQ ID NO:239, SEQ ID NO.240, SEQ ED NO:241, 
andSEQIDNO:242. 

By "isolated" in reference to nucleic acid is meant a polymer of nucleotides 
conjugated to each other, including DNA and RNA, that is isolated from a natural source 
or that is synthesized. The isolated nucleic acid of the present invention is unique in the 
sense that it is not found in a pure or separated state in nature. Use of the term "isolated" 
indicates that a naturally occurring sequence has been removed from its normal cellular 
(i.e., chromosomal) environment. Thus, the sequence may be in a cell-free solution or 
placed in a different cellular environment. The term does not imply that the sequence is 
the only nucleotide chain present, but that it is essentially free (about 90 - 95% pure at 
least) of non-nucleotide material naturally associated with it, and thus is distinguished 
from isolated chromosomes. 

By the use of the term "enriched" in reference to nucleic acid is meant that the 
specific DNA or RNA sequence constitutes a significantly higher fraction (2-5 fold) of 
the total DNA or RNA present in the cells or solution of interest than in normal or 
diseased cells or in the cells from which the sequence was taken. This could be caused by 
a person by preferential reduction in the amount of other DNA or RNA present, or by a 
preferential increase in the amount of the specific DNA or RNA sequence, or by a 
combination of the two. However, it should be noted that enriched does not imply that 
there are no other DNA or RNA sequences present, just that the relative amount of the 
sequence of interest has been significantly increased. The term "significant" is used to 
indicate that the level of increase is useful to the person making such an increase, and 
generally means an increase relative to other nucleic acids of about at least 2 fold, more 
preferably at least 5 to 1 0 fold or even more. The term also does not imply that there is no 
DNA or RNA from other sources. The other source DNA may, for example, comprise 
DNA from a yeast or bacterial genome, or a cloning vector such as pUC19. This term 
distinguishes from naturally occurring events, such as viral infection, or tumor type 
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growths, in which the level of one mRNA may be naturally increased relative to other 
species of mRNA. That is, the term is meant to cover only those situations in which a 
person has intervened to elevate the proportion of the desired nucleic acid. 

It is also advantageous for some purposes that a nucleotide sequence be in purified 
form. The term "purified" in reference to nucleic acid does not require absolute purity 
(such as a homogeneous preparation). Instead, it represents an indication that the 
sequence is relatively more pure than in the natural environment (compared to the natural 
level this level should be at least 2-5 fold greater, e.g., in terms of mg/mL). Individual 
clones isolated from a cDNA library may be purified to electrophoretic homogeneity. The 
claimed DNA molecules obtained from these clones could be obtained directly from total 
DNA or from total RNA. The cDNA clones are not naturally occurring, but rather are 
preferably obtained via manipulation of a partially purified naturally occurring substance 
(messenger RNA). The construction of a cDNA library from mRNA involves the creation 
of a synthetic substance (cDNA) and pure individual cDNA clones can be isolated from 
the synthetic library by clonal selection of the cells carrying the cDNA library. Thus, the 
process which includes the construction of a cDNA library from mRNA and isolation of 
distinct cDNA clones yields an approximately 10 6 -fold purification of the native message. 
Thus, purification of at least one order of magnitude, preferably two or three orders, and 
more preferably four or five orders of magnitude is expressly contemplated. 

By a "kinase polypeptide" is meant 10 (preferably 20, more preferably 40, most 
preferably 75) or more contiguous amino acids set forth in an amino acid sequence 
selected from the group consisting of those set forth in SEQ ED NO:122, SEQ ID NO:123, 



SEQ ID NO 
SEQ ID NO 
SEQ ID NO 
SEQ ED NO 
SEQ ID NO 
SEQ ID NO 
SEQ ID NO 
SEQ ID NO 
SEQ ID NO 
SEQ ED NO 



124, SEQ ED NO:125, SEQ ED NO:126, SEQ ED N0.127, SEQ ED NO:128, 
129, SEQ ED NO:130, SEQ ED NO:131, SEQ ED NO:132, SEQ ED NO:133, 
134, SEQ ED NO:135, SEQ ED NO:136, SEQ ID NO:137, SEQ ED NO:138, 
139, SEQ ED NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ED N0.143, 
144, SEQ ED NO: 145, SEQ ED NO: 146, SEQ ED NO:147, SEQ ED NO:148, 
149, SEQ ED NO: 150, SEQ ED NO: 151, SEQ ED NO: 152, SEQ ED NO:153, 
154, SEQ ED NO: 155, SEQ ED NO: 156, SEQ ED NO: 157, SEQ ID NO: 158, 
159, SEQ ED NO: 160, SEQ ED NO: 161, SEQ ED NO: 162, SEQ ED NO: 163, 
164, SEQ ED NO:165. SEQ ED NO:166, SEQ ED NO:167, SEQ ED NO:168, 
169, SEQ ED NO:170, SEQ ED NO:171, SEQ ED N0.172, SEQ EDNO:173, 
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SEQ ID NO: 174, SEQ ID NO: 175, SEQ ID NO: 176, SEQ ID NO: 177, SEQ ID NO: 178, 
SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO: 181, SEQ ID NO:182, SEQ ID NO:183, 
SEQ ID NO: 184, SEQ ID NO: 185, SEQ ED NO: 186, SEQ ID NO: 187, SEQ ID NO: 188, 
SEQ ED NO: 189, SEQ ID NO: 190, SEQ ID NO: 191, SEQ ID NO: 199, SEQ ID NO: 193, 
SEQ ED NO: 194, SEQ ID NO: 195, SEQ ED NO: 196, SEQ ID NO: 197, SEQ ID NO: 198, 
SEQ ED NO: 199, SEQ ED NO:200, SEQ ED NO:201, SEQ ED NO:202, SEQ ED NO:203, 
SEQ ED NO:204, SEQ ED NO:205, SEQ ED NO:206, SEQ ED NO:207, SEQ ED NO:208, 
SEQ ED NO:209, SEQ ED NO:210, SEQ ED NO:211, SEQ ED NO:212, SEQ ED NO:213, 
SEQ ED NO:214, SEQ ED NO:215, SEQ ED NO:216, SEQ ED NO:217, SEQ ED NO:218, 
SEQ ED NO:219, SEQ ED NO:220, SEQ ED NO:221, SEQ ED NO:222, SEQ ED NO:223, 
SEQ ED NO:224, SEQ ED NO:225, SEQ ED NO:226, SEQ ED NO:227, SEQ ED NO:228, 
SEQ ED NO:229, SEQ ID NO:230, SEQ ED NO:231, SEQ ED NO:232, SEQ ED NO:233, 
SEQ ED NO:234, SEQ ID NO:235, SEQ ED NO:236, SEQ ED NO:237, SEQ ED NO:238, 
SEQ ED NO:239, SEQ ED NO:240, SEQ ED NO:241, and SEQ ED NO:242, or functional 
derivatives thereof as described herein. For sequences for which the full-length sequence 
is not given, the remaining sequences can be determined using methods well-known to 
those in the art and are intended to be included in the invention. In certain aspects, 
polypeptides of 100, 200, 300 or more amino acids are preferred. The kinase polypeptide 
can be encoded by a full-length nucleic acid sequence or any portion of the full-length 
nucleic acid sequence, so long as a functional activity of the polypeptide is retained. By 
"functional" domain is meant any region of the polypeptide that may play a regulatory or 
catalytic role as predicted from amino acid sequence homology to other proteins or by the 
presence of amino acid sequences that may give rise to specific structural conformations 
(i.e., coiled-coils). For some purposes, polypeptide domains are preferred, including, but 
not limited to, N-terminal, catalytic/kinase and C-terminal. 

The amino acid sequence will be substantially similar to a sequence selected from 
the group consisting of those set forth in SEQ ED NO: 122, SEQ ED NO: 123, SEQ ED 
NO:124, SEQ ED NO:125, SEQ ED NO:126, SEQ ID NO:127, SEQ ED NO:128, SEQ ED 
NO: 129, SEQ ED NO: 130, SEQ ED NO: 131, SEQ ID NO: 132, SEQ ED NO: 133, SEQ ED 
NO:134, SEQ ED NO:135, SEQ ED NO:136, SEQ ED NO:137, SEQ ED NO:138, SEQ ID 
NO:139, SEQ EDNO:140, SEQ ID NO:141, SEQ ED NO:142, SEQ ED NO:143, SEQ ID 
NO:144, SEQ ED NO:145, SEQ ED NO: 146, SEQ ED NO:147, SEQ ED NO:148, SEQ ED 
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NO-149 SEQ ID NO:150, SEQ ID NO:151. SEQ ID NO:15 2j SEQ ID NO:153, SEQ ID 
NO-154 SEQ ID NO:155, SEQ ID NO:156, SEQ ID N 0:157, SEQ ID NO:158, SEQ ID 
NO-159 SEQ ID NO:160, SEQ ID N0:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID 
N0164 SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID 
NO-169 SEQ ID NO:170, SEQ ED N0:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID 
NO-174 SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID 
N0179 SEQ ID NO:180, SEQ ID N0:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID 
NO-184 SEQ IDNO:185, SEQ IDNO:186, SEQIDNO:187, SEQ IDNO:188, SEQ ID 
NO-189 SEQ ID NO:190, SEQ ID N0:191, SEQ ID NO:199, SEQ ID NO:193. SEQ ID 
N0194 SEQ ID NO: 195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198. SEQ ID 
NO-199 SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID 
NO 204 SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO.207, SEQ ID NO:208, SEQ ID 
NO 209 SEQ ID NO:210, SEQ ID N0:211, SEQ ID NO:212, SEQ ID NO:213, SEQ ID 
NO-214 SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID N0:218, SEQ ID 
NO-219 SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID 
NO-224 SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID 
NO-229 SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID 
NO-234 SEQ ID NO:235, SEQ ED NO:236, SEQ ED NO:237, SEQ ID NO:238, SEQ ID 
NO-239 SEQ ID NO:240, SEQ ED NO:241, and SEQ ID NO.242, or the correspondmg 
full-length amino acid sequence, or fragments thereof. A sequence that is substanUally 
similar to a sequence selected from the group consisting of those set forth m SEQ ID 
NO-122 SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ED NO:126, SEQ ED 
NO-127 SEQ ED NO:128, SEQ ED NO:129, SEQ ID NO:130, SEQ ED NO:131, SEQ ID 
N0132 SEQ ID NO:133, SEQ ED NO:134, SEQ ED NO:135, SEQ ED NO:136, SEQ ID 
NO-137 SEQ ID NO:138, SEQ ED NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ED 
NO-142 SEQ ID NO:143, SEQ ED NO:144, SEQ ID NO:145, SEQ ED NO:146, SEQ ID 
NO-147 SEQ ED NO:148, SEQ ED NO:l49, SEQ ID NO:150, SEQ ID NO:151, SEQ ID 
NO-152 SEQ ID NO:153, SEQ ED NO:154, SEQ ED NO:155, SEQ ID N0.156, SEQ ED 
NO-157 SEQ ED NO:l58, SEQ ED NO:159, SEQ ID NO:160, SEQ ED NO:161, SEQ ED 
NG162 SEQ ID N0:163, SEQ ED NO:164, SEQ ED NO:165. SEQ ID NO:166, SEQ ED 
N0167 SEQ ED NO:168, SEQ ED NO:169, SEQ ID NO:170, SEQ ED NO:171, SEQ ED 
N0172 SEQ ID NO:173, SEQ ED NO:174, SEQ ED NO:175, SEQ ID NO:176, SEQ ID 
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NO: 177, SEQ ID NO: 178, SEQ ID NO: 179, SEQ ID NO: 180, SEQ ID NO: 181, SEQ ID 
NO: 182, SEQ ID NO: 183, SEQ ID NO: 184, SEQ ID NO: 185, SEQ ID NO: 186, SEQ ID 
N0.187, SEQ ID NO:188, SEQ ID NO: 189, SEQ ID NO: 190, SEQ ID NO: 191, SEQ ID 
NO: 199, SEQ ID NO:193, SEQ ID NO: 194, SEQ ID NO: 195, SEQ ID NO: 196, SEQ ID 
NO: 197, SEQ ID NO: 198, SEQ ID NO: 199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID 
NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID 
NO:207, SEQ ID NO:208, SEQ ID NO.209, SEQ ID NO:210, SEQ ID NO:211, SEQ ID 
NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID 
NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID 
NO:222, SEQ ID N0.223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID 
NO:227, SEQ ID NO:228, SEQ ED NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID 
NO:232, SEQ ED NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ ED NO:236, SEQ ID 
NO:237, SEQ ED NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ ED NO:241, and SEQ 
ED NO:242 will have at least 75% identity (preferably 90%, more preferably at least 95% 
and most preferably 99-100%) to a sequence selected from the group consisting of those 
set forth in SEQ ED NO: 122, SEQ ID NO: 123, SEQ ED NO: 124, SEQ ID NO: 125, SEQ 
ED NO:126, SEQ ED NO:127, SEQ ED NO: 128, SEQ ED NO: 129, SEQ ED NO:130, SEQ 
ED NO:131, SEQ ED NO:132, SEQ ED NO:133, SEQ ED NO:134, SEQ ED NO:135, SEQ 
ED NO:136, SEQ ED NO:137, SEQ ED NO:138, SEQ ED NO:139, SEQ ED NO.140, SEQ 
ED NO:141, SEQ ED NO:142, SEQ ED NO: 143, SEQ ED NO:144, SEQ ED NO:145, SEQ 
ED NO: 146, SEQ ED NO: 147, SEQ ED NO: 148, SEQ ED NO: 149, SEQ ED NO: 150, SEQ 
ED NO:151, SEQ ED NO:152, SEQ ED NO:153, SEQ ED NO: 154, SEQ ED NO:155, SEQ 
ED NO: 156, SEQ ED NO: 157, SEQ ED NO: 158, SEQ ED NO: 159, SEQ ED NO: 160, SEQ 
ED NO:161, SEQ ED NO:162, SEQ ED NO: 163, SEQ ED NO:164, SEQ ID NO:165. SEQ 
ED NO: 166, SEQ ED NO: 167, SEQ ED NO: 168, SEQ ED NO: 169, SEQ ID NO: 170, SEQ 
ED NO:171, SEQ EDNO:172, SEQ ED NO: 173, SEQ ED NO: 174, SEQ ED NO:175, SEQ 
ED NO: 1 76, SEQ ED NO: 1 77, SEQ ED NO: 178, SEQ ED NO: 1 79, SEQ ID NO: 1 80, SEQ 
ED NO: 181, SEQ ED NO: 182, SEQ ED NO: 183, SEQ ED NO: 184, SEQ ID NO: 185, SEQ 
ED NO: 186, SEQ ED NO: 187, SEQ ED NO: 188, SEQ ID NO: 189, SEQ ID NO: 190, SEQ 
ED N0.191, SEQ EDNO:199, SEQ ED NO:193, SEQ ED NO: 194, SEQ ED NO.195, SEQ 
ED NO: 196, SEQ ED NO: 197, SEQ ED NO: 198, SEQ ED NO: 199, SEQ ED NO:200, SEQ 
ED NO:201, SEQ ED NO:202, SEQ ED NO:203, SEQ ED NO: 204, SEQ ED NO:205, SEQ 
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ID NO:206, SEQ ED NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ 
ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ 
- ID NO:2 1 6, SEQ ED NO:2 1 7, SEQ ID NO:218, SEQ ED NO:2 1 9, SEQ ID NO:220, SEQ 
ED NO:221, SEQ ED NO:222, SEQ ID NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ 
5 ED NO:226, SEQ ED NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ED NO:230, SEQ 

ED NO:231, SEQ ED NO:232, SEQ ID NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ 
ED NO:236, SEQ ED NO:237, SEQ ID NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ 
ED NO:241, and SEQ ED NO:242 or portions of or the entire corresponding full-length 
amino acid sequences. 

! 0 By "identity" is meant a property of sequences that measures their similarity or 

relationship. Identity is measured by dividing the number of identical residues between 
two sequences (either full-length or a defined domain) by the total number of residues in 
the known sequence, or the domain of the known sequence, and multiplying the product 
by 100. Thus, two copies of exactly the same sequence have 100% identity, but sequences 

1 5 that are less highly conserved, and have replacements and substitutions, have a lower 

degree of identity. "Gaps" are spaces in an alignment that can result from aligning a novel 
sequence with a known sequence when the novel sequence has additions or deletions of 
amino acids in comparison with the known sequence. These gaps do not factor into the 
assessment of % identity using the sbove calculation. 

20 Those skilled in the art will recognize that several computer programs are also 

available for determining sequence identity using standard parameters, for example, Blast 
(Altschul, et al. (1997) Nucleic Acids Res. 25:3389-3402), Blast2 (Altschul, et al. (1990) 
J. Mol. Biol. 215:403-410), and Smith-Waterman (Smith, et al. (1981) J. Mol. Biol. 
147:195-197). 

25 m preferred embodiments, the invention features isolated, enriched, or purified 

nucleic acid molecules encoding a kinase polypeptide comprising a nucleotide sequence 
that: (a) encodes a polypeptide having an amino acid sequence selected from the group 
consisting of those set forth in SEQ ED NO:122, SEQ ED NO:123, SEQ ED NO:124, SEQ 
ED NO:125, SEQ ED NO:126, SEQ ED NO:127, SEQ ID NO:128, SEQ ED NO:129, SEQ 

30 ED NO:130, SEQ ED NO:131, SEQ ED NO:132, SEQ ED NO:133, SEQ ED NO:134, SEQ 

ED NO:135, SEQ ED NO:136, SEQ ED NO:137, SEQ ED NO:138, SEQ ED NO:139, SEQ 
ID NO.140, SEQ ED NO:141, SEQ ED NO:142, SEQ ED NO:143, SEQ ED NO:144, SEQ 



WO 00/73469 



PCT/US00/14842 



11 

ID NO: 145, SEQ ID NO: 146, SEQ ID NO: 147, SEQ ID NO: 148, SEQ ID NO:149, SEQ 
ID NO: 150, SEQ ID NO: 151, SEQ ID NO: 152, SEQ ID NO: 153, SEQ ID NO: 154, SEQ 
ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID-NO:159, SEQ 
ID NO: 160, SEQ ID NO: 161, SEQ ID NO: 162, SEQ ID NO: 163, SEQ ID NO: 164, SEQ 
ID NO: 165. SEQ ID NO: 166, SEQ ID NO: 167, SEQ ID NO: 168, SEQ ID NO: 169, SEQ 
ID NO: 170, SEQ ID NO: 171, SEQ ID NO: 172, SEQ ID NO: 173, SEQ ID NO: 174, SEQ 
ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ 
ID NO:180, SEQ ID NO:181, SEQ ID NO: 182, SEQ ID NO:183, SEQ ID NO:184, SEQ 
ID NO: 185, SEQ ID NO: 186, SEQ ID NO: 187, SEQ ID NO: 188, SEQ ID NO: 189, SEQ 
ID NO: 190, SEQ ID NO:191, SEQ ID NO: 199, SEQ ID NO: 193, SEQ ID NO: 194, SEQ 
ID NO: 195, SEQ ID NO: 196, SEQ ID NO: 197, SEQ ID NO: 198, SEQ ID NO: 199, SEQ 
ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ 
ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ 
ID NO:210, SEQ ID NO:211, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ 
ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ 
ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ 
ID NO:225, SEQ ID NO:226, SEQ ID N0.227, SEQ ID NO:228, SEQ ID NO:229, SEQ 
ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ 
ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ 
ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, or the corresponding full-length 
amino acid sequence, or fragments thereof. A sequence that is substantially similar to a 
sequence selected from the group consisting of those set forth in SEQ ID NO: 122, SEQ ID 
NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID 
NO:128, SEQ ED N0.129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID 
NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID N0.137, SEQ ID 
NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID N0.142, SEQ ID 
NO: 143, SEQ ID NO:144, SEQ ID NO: 145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID 
NO: 148, SEQ ID NO: 149, SEQ ID NO: 150, SEQ ID NO: 151, SEQ ID NO: 152, SEQ ID 
NO: 153, SEQ ID NO: 154, SEQ ID NO: 155, SEQ ID NO: 156, SEQ ID NO: 157, SEQ ID 
NO: 1 58, SEQ ID NO: 1 59, SEQ ID NO: 1 60, SEQ ID NO: 161, SEQ ID NO: 1 62, SEQ ID 
NO.-163, SEQ ID NO:164, SEQ ID NO: 165. SEQ ID NO: 166, SEQ ID NO:167, SEQ ID 
NO:168, SEQ ID N0.169, SEQ ID NO: 170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID 
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NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID 
NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID N0:181, SEQ ID NO.182, SEQ ID 
NO: 183, SEQ ID NO: 184, SEQ ID NO: 185, SEQ ID NO: 185", SEQ ID NO: 187, SEQ ID 
NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ED NO:191, SEQ ID NO:199, SEQ ID 
NO:193, SEQ ED NO:194, SEQ ED NO:195, SEQ ED NO:196, SEQ ED NO:197, SEQ ED 
NO:198, SEQ ED NO:199, SEQ ED NO:200, SEQ ED NO:201, SEQ ED NO:202, SEQ ED 
NO:203, SEQ ED NO:204, SEQ ED NO:205, SEQ ED NO:206, SEQ ED NO:207, SEQ ED 
NO:208, SEQ ED NO.209, SEQ ED NO:210, SEQ ED NO:21 1, SEQ ED NO:212, SEQ ED 
NO:213, SEQ ID NO:214, SEQ ED NO:215, SEQ ED NO:216, SEQ ED NO:217, SEQ ID 
NO:218, SEQ ED NO:219, SEQ ED NO.220, SEQ ED NO:221, SEQ ED NO:222, SEQ ED 
NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ ED NO:226, SEQ ED NO:227, SEQ ID 
NO:228, SEQ ED NO:229, SEQ ED NO:230, SEQ ED NO:231, SEQ ED NO:232, SEQ ED 
NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ ED NO:236, SEQ ED NO:237, SEQ ED 
NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ ED NO:241, and SEQ ED NO:242 will 
have at least 75% identity (preferably 90%, more preferably at least 95% and most 
preferably 99-100%) to the sequence selected from the group consisting of those set forth 
in SEQ ID NO: 1 22, SEQ ID NO: 123, SEQ ED NO: 1 24, SEQ ED NO: 125, SEQ ED 
NO:126, SEQ ED NO:127, SEQ ED NO:128, SEQ ED NO:129, SEQ ED NO:130, SEQ ED 
NO:131, SEQ ED NO:132, SEQ ED NO:133, SEQ ED NO:134, SEQ ED NO:135, SEQ ED 
NO:136, SEQ ED N0.137, SEQ ED NO:138, SEQ ED NO:139, SEQ ED NO:140, SEQ ID 
NO:141, SEQ ID NO:142, SEQ ED NO:143, SEQ ED NO:144, SEQ ED NO:145, SEQ ID 
NO:146, SEQ ED NO:147, SEQ ED NO:148, SEQ ED NO:149, SEQ ED NO:150, SEQ ED 
NO:151, SEQ ED NO:152, SEQ ED NO:153, SEQ ED NO:154, SEQ ED NO:155, SEQ ED 
NO:156, SEQ ED NO:157, SEQ ED NO:158, SEQ ED NO:159, SEQ ED NO:160, SEQ ED 
NO:161, SEQ ED NO:162, SEQ ED NO:163, SEQ ED NO:164, SEQ ED NO:165. SEQ ED 
NO:166, SEQ EDNO:167, SEQ ED NO:168, SEQ EDNO:169, SEQ EDNO:170, SEQ ED 
NO:171, SEQ EDN0.172, SEQ ED NO:173, SEQ ED NO:174, SEQ ED NO:175, SEQ ID 
NO: 176, SEQ ED NO: 177, SEQ ED NO: 178, SEQ ED NO: 179, SEQ ED NO: 180, SEQ ED 
NO:181,SEQEDNO:182, SEQ ED NO: 183, SEQEDNO:184, SEQIDNO:185, SEQ ED 
NO: 186, SEQ ED NO: 187, SEQ ED NO: 188, SEQ ED NO: 189, SEQ ED NO: 190, SEQ ED 
NO: 1 91 , SEQ ED NO: 1 99, SEQ ED NO: 1 93, SEQ ED NO: 1 94, SEQ ID NO: 1 95, SEQ ED 
NO: 1 96, SEQ ED NO: 1 97, SEQ ID NO: 1 98, SEQ ED NO: 1 99, SEQ ED NO:200, SEQ ED 
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NO.201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID 
NO.206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID 
NO-.211, SEQ ID NO:212, SEQ ID NXJ:213, SEQ ID NO:214, SEQ ID NO:215; SEQ ID 
NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID 
5 NO:221, SEQ ID NO:222, SEQ JD NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID 

NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID 
NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID 
NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID 
NO:241 , and SEQ ID NO:242; (b) is the complement of the nucleotide sequence of (a); (c) 
10 hybridizes under highly stringent conditions to the nucleotide molecule of (a) and encodes 

a naturally occurring kinase polypeptide; (d) encodes a kinase polypeptide having an 
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NO:222, SEQ ID N0.223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID 
NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:23 1 , SEQ ID 
NO:23-2;SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID 
NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ 
ID NO:242, or the corresponding full-length amino acid sequence, or fragments thereof. 
A sequence that is substantially similar to a sequence selected from the group consisting of 
those set forth in SEQ ID NO: 122, SEQ ID NO: 123, SEQ ID NO: 124, SEQ ID NO: 125, 
SEQ ID NO: 1 26, SEQ ID NO:l 27, SEQ ED NO: 128, SEQ ID NO: 1 29, SEQ ID NO: 1 30, 
SEQ ID NO: 131, SEQ ID NO: 132, SEQ ID NO: 133, SEQ ID NO: 134, SEQ ID NO: 135, 
SEQ ID NO: 136, SEQ ID NO: 1 37, SEQ ID NO: 138, SEQ ID NO: 1 39, SEQ ID NO: 1 40, 
SEQ ID NO: 1 4 1 , SEQ ID NO: 142, SEQ ID NO: 1 43, SEQ ID NO: 1 44, SEQ ID NO: 1 45, 
SEQ ID NO: 146, SEQ ID NO: 147, SEQ ID NO: 148, SEQ ID NO: 149, SEQ ID NO: 150, 
SEQ ID NO: 151, SEQ ID NO: 1 52, SEQ ID NO: 1 53, SEQ ID NO: 1 54, SEQ ID NO: 1 55, 
SEQ ID NO: 1 56, SEQ ID NO: 1 57, SEQ ID NO: 158, SEQ ID NO: 1 59, SEQ ID NO: 1 60, 
SEQ ID NO: 161, SEQ ID NO: 1 62, SEQ ID NO: 1 63, SEQ ID NO: 1 64, SEQ ID NO: 1 65. 
SEQ ID NO: 1 66, SEQ ID NO: 1 67, SEQ ID NO: 1 68, SEQ ID NO: 1 69, SEQ ID NO: 1 70, 
SEQ ID NO: 1 7 1 , SEQ ID NO: 1 72, SEQ ID NO: 1 73, SEQ ID NO: 1 74, SEQ ID NO: 1 75, 
SEQ ID NO: 1 76, SEQ ID NO: 1 77, SEQ ID NO: 1 78, SEQ ID NO: 1 79, SEQ ID NO: 1 80, 
SEQ ID NO: 181, SEQ ID NO: 1 82, SEQ ID NO: 1 83, SEQ ID NO: 1 84, SEQ ID NO: 1 85, 
SEQ ID NO: 1 86, SEQ ID NO:l 87, SEQ ID NO: 1 88, SEQ ID NO: 1 89, SEQ ID NO: 1 90, 
SEQ ID NO: 1 9 1 , SEQ ID NO: 1 99, SEQ ID NO: 1 93, SEQ ID NO: 1 94, SEQ ID NO: 1 95, 
SEQ ID NO: 196, SEQ ID NO: 197, SEQ ID NO: 198, SEQ ID NO: 199, SEQ ID NO:200, 
SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO.204, SEQ ID NO:205, 
SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:2 1 0, 
SEQ ID NO:2 1 1 , SEQ ID NO:2 1 2, SEQ ID NO:2 1 3, SEQ ID NO:2 1 4, SEQ ID NO:2 1 5, 
SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, 
SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, 
SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, 
SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, 
SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, 
SEQ ID NO:241, and SEQ ID NO:242 will have at least 75% identity (preferably 90%, 
more preferably at least 95% and most preferably 99-100%) to the sequence of SEQ ID 
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ID NO:238, 


SEQ 


ID 


NO:239, 


SEQ 


ID 


NO:240, 


SEQ 


ED 


NO:241, 


and SEQ 



ID NO:242, except that it lacks one or more, but not all, of a domain selected from the 
group consisting of an N-terminal domain, a catalytic domain, a C-terminal domain, a 
coiled-coil structure region, a proline-rich region, a spacer region, an insert, and a C- 
terminal tail; (e) is the complement of the nucleotide sequence of (d); (f) encodes a 
polypeptide having an amino acid sequence selected from the group consisting of those set 
forth in SEQ IDNO:122, SEQ ED NO:123, SEQ ED NO: 124, SEQ ED NO: 125, SEQ ID 
NO: 126, SEQ ID NO: 127, SEQ ID NO: 128, SEQ ID NO: 129, SEQ ED NO: 130, SEQ ID 
NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ED NO:134, SEQ ID NO:135, SEQ ID 
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15 



20 



25 



30 



NO: 136, SEQ ID NO: 137, SEQ ID NO: 138, SEQ ID NO: 139, SEQ ID NO: 140, SEQ ID 
NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID 
NO: 146, SEQ ID NO: 147, SEQ ID NO: 148, SEQ ID NO: 149, SEQ ID NO: 150, SEQ ID 
NO:151,SEQIDNO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ED NO:155, SEQ ED 
NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID 
NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID 
NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID 
NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID 
NO: 1 76, SEQ ID NO: 1 77, SEQ ID NO: 1 78, SEQ ID NO: 1 79, SEQ ID NO: 1 80, SEQ ID 
NO: 1 8 1 , SEQ ID NO: 1 82, SEQ ID NO: 1 83 , SEQ ID NO: 1 84, SEQ ID NO : 1 85 , SEQ ID 
NO: 1 86, SEQ ID NO: 1 87, SEQ ID NO: 1 88, SEQ ID NO: 1 89, SEQ ID NO: 1 90, SEQ ID 
NO-.191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID 
NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO: 199, SEQ ID NO:200, SEQ ID 
NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID 
NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO.209, SEQ ID NO:210, SEQ ID 
NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID 
NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID 
NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID 
NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID 
NO-.231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID 
NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID 
NO:241, and SEQ ID NO:242, or the corresponding full-length amino acid sequence, or 
fragments thereof. (The domain demarcations of the polypeptides of the invention are 
indicated in Table 2 by reference to the kinase domain.) A sequence that is substantially 
similar to a sequence selected from the group consisting of those set forth in SEQ ID 



NO: 122, SEQ ID NO 
NO: 127, SEQ ID NO 
NO: 132, SEQ ID NO 
NO: 137, SEQ ID NO 
NO: 142, SEQ ID NO 
NO: 147, SEQ ID NO 
NO: 152, SEQ ID NO 



123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID 
128, SEQ ID NO: 129, SEQ ID NO: 130, SEQ ID NO: 131, SEQ ID 
133, SEQ ID NO:l 34, SEQ ID NO:135, SEQ ED NO:136, SEQ ED 
138, SEQ ED NO:139, SEQ ID NO.140, SEQ ED NO:141, SEQ ED 
143, SEQ ED NO:144, SEQ ED NO:145, SEQ ED NO:146, SEQ ID 
148, SEQ ED NO: 149, SEQ ED NO:150, SEQ ED NO:151, SEQ ED 
153, SEQEDNO:154, SEQEDNO:155, SEQEDNO:156, SEQ ID 
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NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID 
NO: 1 62, SEQ ID NO: 1 63, SEQ ID NO: 1 64, SEQ ID NO: 1 65. SEQ ID NO: 1 66, SEQ ID 
NO: 167, SEQTD" NO. ISS, SEQ ID NO:I69, SEQ ID NO: 170, SEQ ID NO: 171, SEQ ID 
NO: 1 72, SEQ ID NO: 1 73, SEQ ID NO: 1 74, SEQ ID NO: 1 75, SEQ ID NO: 1 76, SEQ ID 
NO: 177, SEQ ID NO: 178, SEQ ID NO: 179, SEQ ID NO: 180, SEQ ID NO: 181, SEQ ID 
NO: 1 82, SEQ ID NO: 1 83, SEQ ID NO: 1 84, SEQ ID NO: 1 85, SEQ ID NO: 1 86, SEQ ID 
NO: 187, SEQ ID NO: 188, SEQ ID NO: 189, SEQ ID NO: 190, SEQ ID NO: 191, SEQ ID 
NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID 
NO: 197, SEQ ID NO: 198, SEQ ID NO: 199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID 
NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID 
NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID 
NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID 
NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID 
NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID 
NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:23 1, SEQ ID 
NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID 
NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ 
ID NO:242 will have at least 75% identity (preferably 90%, more preferably at least 95% 
and most preferably 99-100%) to the sequence selected from the group consisting of those 
set forth in SEQ ID NO: 122, SEQ ID NO: 123, SEQ ID NO: 124, SEQ ID NO: 125, SEQ 
ID NO: 126, SEQ ID NO: 127, SEQ ID NO: 128, SEQ ID NO: 129, SEQ ID NO: 130, SEQ 
ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ 
ED NO: 136, SEQ ID NO: 137, SEQ ID NO: 13 8, SEQ ID NO: 139, SEQ ED NO: 140, SEQ 
ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ 
ID NO: 146, SEQ ID NO: 147, SEQ ID NO: 148, SEQ ID NO: 149, SEQ ID NO: 150, SEQ 
ID NO: 1 5 1 , SEQ ID NO: 1 52, SEQ ID NO: 1 53, SEQ ID NO: 1 54, SEQ ID NO: 1 55, SEQ 
ID NO: 1 56, SEQ ID NO: 157, SEQ ID NO: 1 58, SEQ ID NO: 1 59, SEQ ID NO: 1 60, SEQ 
ID NO: 1 6 1 , SEQ ID NO: 1 62, SEQ ID NO: 163, SEQ ID NO: 1 64, SEQ ID NO: 1 65. SEQ 
ID NO: 166, SEQ ID NO: 167, SEQ ID NO: 168, SEQ ID NO: 169, SEQ ED NO: 170, SEQ 
ID NO: 171, SEQ ID NO: 172, SEQ ID NO: 173, SEQ ID NO: 174, SEQ ID NO: 175, SEQ 
ID NO: 1 76, SEQ ID NO: 1 77, SEQ ID NO: 1 78, SEQ ID NO: 1 79, SEQ ID NO: 1 80, SEQ 
ID NO: 181, SEQ ID NO: 182, SEQ ID NO: 183, SEQ ID NO: 184, SEQ ID NO: 185, SEQ 
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ID NO: 186, SEQ ID NO: 187, SEQ ID NO: 188, SEQ ED NO: 189, SEQ ID NO: 190, SEQ 
ID NO: 191, SEQ ID NO: 199, SEQ ID NO: 193, SEQ ID NO: 194, SEQ ID NO: 195, SEQ 
EOT^O:196, SEQ ID NO:197, SEQ ID NO.198, SEQ ID N0.199, SEQ ID NO:200, SEQ 
ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO.204, SEQ ED NO:205, SEQ 
ED NO:206, SEQ ED NO:207, SEQ ED NO:208, SEQ ED NO:209, SEQ ED NO:210, SEQ 
ED NO:21 1, SEQ ED NO:212, SEQ ED NO:213, SEQ ID NO:214, SEQ ED NO:215, SEQ 
ED NO:216, SEQ ED NO:217, SEQ ED NO:21 8, SEQ ED NO:219, SEQ ED NO:220, SEQ 
ED NO:221, SEQ ED NO:222, SEQ ED NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ 
ED NO:226, SEQ ED NO:227, SEQ ED NO:228, SEQ ED NO:229, SEQ ED NO:230, SEQ 
ED NO:231, SEQ ED NO:232, SEQ ED NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ 
ED NO:236, SEQ ED NO:237, SEQ ED NO:238, SEQ ED NO:239, SEQ ID NO:240, SEQ 
ED NO:241, and SEQ ED NO:242; (b) is the complement of the nucleotide sequence of (a); 
(c) hybridizes under highly stringent conditions to the nucleotide molecule of (a) and 
encodes a naturally occurring kinase polypeptide; (d) encodes a kinase polypeptide having 
an amino acid sequence selected from the group consisting of those set forth in SEQ ED 
NO: 122, SEQ ED NO: 123, SEQ ED NO: 124, SEQ ED NO:125, SEQ ED NO: 126, SEQ ED 
NO: 127, SEQ ED NO: 128, SEQ ED NO: 129, SEQ ED NO: 130, SEQ ED NO: 131, SEQ ID 
NO: 132, SEQ ED NO: 133, SEQ ED NO: 134, SEQ ED NO:135, SEQ ID NO: 1 36, SEQ ED 
NO: 137, SEQ ED NO:138, SEQ ED NO: 139, SEQ ED NO: 140, SEQ ED NO: 141, SEQ ID 
NO: 142, SEQ ED NO: 143, SEQ ED NO: 144, SEQ ED NO: 145, SEQ ED NO: 146, SEQ ED 
NO: 147, SEQ ED NO: 148, SEQ ED NO: 149, SEQ ED NO: 150, SEQ ED NO: 151, SEQ ED 
NO: 1 52, SEQ ED NO: 1 53, SEQ ED NO: 1 54, SEQ ED NO: 1 55, SEQ ED NO: 156, SEQ ED 
NO: 157, SEQ ED NO: 158, SEQ ED NO: 159, SEQ ED NO: 160, SEQ ED NO: 161, SEQ ID 
NO: 162, SEQ ED NO: 163, SEQ ED NO: 164, SEQ ED NO: 165. SEQ ED NO: 166, SEQ ID 
NO: 167, SEQ ED NO: 168, SEQ ED NO: 169, SEQ ED NO: 170, SEQ ED NO: 171, SEQ ID 
NO: 172, SEQ ED NO: 173, SEQ ED NO: 174, SEQ ED NO: 175, SEQ ED NO: 176, SEQ ID 
NO: 177, SEQ ED NO: 178, SEQ ED NO: 179, SEQ ED NO: 180, SEQ ED NO: 181, SEQ ED 
NO: 1 82, SEQ ED NO: 1 83, SEQ ED NO: 1 84, SEQ ED NO: 1 85, SEQ ED NO: 1 86, SEQ ED 
NO: 1 87, SEQ ED NO: 1 88, SEQ ED NO: 1 89, SEQ ED NO: 1 90, SEQ ED NO: 1 9 1 , SEQ ED 
NO: 1 99, SEQ ED NO: 1 93, SEQ ED NO: 1 94, SEQ ED NO: 1 95, SEQ ED NO: 1 96, SEQ ID 
NO:197, SEQ ED NO:198, SEQ ED NO:199, SEQ ED NO:200, SEQ ID NO:201, SEQ ID 
NO:202, SEQ ED NO:203, SEQ ED NO:204, SEQ ED NO:205, SEQ ED NO:206, SEQ ED 
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NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID 
NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ED NO:215, SEQ ID NO:216, SEQ ID 
NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID^NO:22r, SEQ ID 
NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID 
5 NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID 

NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID 
NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ 
ID NO:242, or the corresponding full-length amino acid sequence, or fragments thereof. 
A sequence that is substantially similar to a sequence selected from the group consisting of 

10 those set forth in SEQ ID NO: 122, SEQEDNO:123, SEQIDNO:124, SEQIDNO:125, 

SEQ ID NO: 126, SEQ ID NO: 127, SEQ ID NO: 128, SEQ ID NO: 129, SEQ ID NO: 130, 
SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, 
SEQ ID NO.-136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, 
SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO.144, SEQ ID NO:145, 

15 SEQ ID NO: 146, SEQ ED NO: 147, SEQ ID NO: 148, SEQ ID NO: 149, SEQ ID NO: 150, 

SEQ ID NO: 151, SEQ ID NO: 152, SEQ ID NO: 153, SEQ ID NO: 154, SEQ ID NO: 155, 
SEQ ID NO: 156, SEQ ID NO: 157, SEQ ID NO: 158, SEQ ID NO: 159, SEQ ID NO: 160, 
SEQ ID NO:161, SEQ ID NO:162, SEQ ED NO:163, SEQ ID NO:164, SEQ ID NO:165. 
SEQ ID NO:166, SEQ ED NO:167, SEQ ED NO:168, SEQ ED NO:169, SEQ ED NO:170, 

20 SEQ ID NO: 171, SEQ ED NO:172, SEQ EDNO:173, SEQ ID NO:174, SEQ IDNO:175, 

SEQ ID NO: 176, SEQ ED NO: 177, SEQ ED NO: 178, SEQ ED NO: 179, SEQ ED NO: 180, 
SEQ ED NO: 181, SEQ ED NO: 182, SEQ ED NO: 183, SEQ ED NO: 184, SEQ ID NO: 185, 
SEQ ED NO: 186, SEQ ED NO: 187, SEQ ED NO: 188, SEQ ED NO: 189, SEQ ED NO: 190, 
SEQ ED NO:191, SEQ ED NO:199, SEQ ED NO:193, SEQ ED NO:194, SEQ ED NO:195, 

25 SEQ ID NO: 196, SEQ ED NO: 197, SEQ ED NO:198, SEQ ED NO: 199, SEQ ID NO:200, 

SEQ ED NO:201, SEQ ED NO:202, SEQ ED NO:203, SEQ ED NO:204, SEQ ED NO.205, 
SEQ ED NO:206, SEQ ED NO:207, SEQ ID NO:208, SEQ ED NO:209, SEQ ED NO:2 10, 
SEQ ED NO:211, SEQ ID NO:212, SEQ ED NO:213, SEQ ID N0.214, SEQ ED NO:215, 
SEQ ED NO:216, SEQ ED NO:217, SEQ ED NO:218, SEQ ED NO:219, SEQ ID NO:220, 

30 SEQ ED NO:221, SEQ ED NO:222, SEQ ED NO:223, SEQ ED NO:224, SEQ ID NO:225, 

SEQ ED NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ED NO:229, SEQ ED NO:230, 
SEQ ID NO:231, SEQ ID NO:232, SEQ ED NO:233, SEQ ED NO:234, SEQ ID NO:235, 
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SEQ ID NO:236, SEQ ID NO:237, SEQ K> NO** SEQ ID NO:239, SEQ ID NOm 
SEQ ID NO-241, and SEQ ID NO:242 will have a. leas, 75% identity (preferab.y 90/. 
m ore preferab.y at >eas, 95% and most preferably*^* a doma,,. ^>*£* 
seiec, d from the group co„s 1S ,,n 8 of mose se, fortb in SEQ ID NO: 122 !* ^- «3. 
SE0 n, NO,24, SEQ ID NO-.125, SEQ ID NO:,26, SEQ ID NO:127, SEQ ID N0..28 
SEQ ID NO' 1 29, SEQ ID NO,30, SEQ IDNO:131, SEQ ID NO,32, SEQ ID NO:,3 3 
SEQ » NO .34 SEQ m NO:135, SEQ ID N 0:,36, SEQ ID NO,37, SEQ ID NO:>3 . 
SEQ ID NO- 139, SEQ H> NO,40, SEQ ID NO:141, SEQ ID NO,«, SEQ ID NO, 43 
ZZ Zu SEQ ID NO:145, SEQ ID NO:,46, SEQ ID NO,47, SEQ ID NO.,48, 
EZNa 1 49',SEQIDNO: 1S 0,SEQIDNO :1 5 1 ,SEQ ro NO,52,SEQ n )NO ;1 5, 

SEQ TO NO' 154, SEQIDNO:155, SEQ ID NO, 56, SEQIDNO:157, SEQ ID NO, , 
SEQ ID NO' 159, SEQ.DNO:160, SEQ ID NO: 161, SEQ ID NO, 62, SEQ ID NO: 163, 
SEQ ID NO* 164 SEQ ID NO,65. SEQ ID NO,66, SEQ O, NO,67, SEQ ID NO, , 
SEQ ID NO" 169 SEQ ID NO,70, SEQ ID NQ,71, SEQ n> NO,72, SEQ ID 
EQ m NO 174 SEQ m NO,75, SEQ ID NO:176, SEQ m NO,77, SEQ ID NO, 78 
S Zn0,79 SEQ ID NO:,S0, SEQ ID NO: 1 8 1 , SEQ ID NO: 182, SEQ ID NO: , 
SEQ ID NO, 84 SEQ ID NO,85, SEQ ID NO:,86, SEQ ID N0.187, SEQ ID NO:18 8 
EQ Z NO 189 SEQ K> NO,90, SEQ ID NO,*. SEQ ID NO:199, SEQ ID NO, , 
SEQ ID NO, 94, SEQ ID NO.,95, SEQ ID NO,96, SEQ ID NO,97, SEQ ID 
SEQ I NO' 199 SEQ ID NO:200, SEQ ID NO:20,, SEQ ID NO:202, SEQ ID NO: , 
Eo" NO-204 SEQ ID NO:205, SEQ ID NO:206, SEQ K> NO:207, SEQ ID NO:208, 
EQ I NO-209 SEQ K> NO:2.0, SEQ ID NO,,., SEQ ID NO:2,2, SEQ ID NO: 1 , 
SEOTC NO-2.4 SEQ ID NQ:215, SEQ ID NO:216, SEQ ID NO:2,7, SEQ ID NO:218, 
SEQ Z NO 9, SEQ ID NO:220, SEQ ID NO:22,, SEQ ID NO:222, SEQ ID NO:22 , 
SEQIDNO-224 SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO: 2 , 

SEQ m NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ m Na238, 
SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, where he 
!ml .elected from the group — 8 of an N-termtna, doma.n, a catalyttc d— 
Ctenttina, domain, a coiled-coi, suture re 8 ion, a prCine-rich re 8 on, a sp^, 
„ kstflrf , C-tenninal tail; < 8 ) i. the complement of the nucleottde sequence of (f), 00 
r^po^eptidenavinsan^no actd^ence selected n.mtnc^pcon.tm. 
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of those set forth in SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124 SEQ ID 
NO: 125, SEQ ID NO: 126, SEQ ID N0.127, SEQ ID NO: 128, SEQ ID N0129 SEQ ID 
NO:130, SEQ ID NO:13T^EQ ID~NO:132, SEQ ID NO:133, SEQ ID NO:134 SEQ ID 
NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO'139 SEQ ID 
NO:140, SEQ ID N0.141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NOM44 SEQ ID 
NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID N0149 SEQ ID 
NO:150, SEQ ID NO:151, SEQ ID NO: 152, SEQ ID NO:153, SEQ ID N0154 SEQ ID 
NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID N0:158, SEQ ID N0159 SEQ ID 
NO:16 0> SEQ ID N0.161, SEQ ID N0.162, SEQ ID N0.163, SEQ ID N0164 SEQ ID 
NO:165. SEQ ID N0.166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID N0169 SEQ ID 
NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173,SEQ ID NO' 1 74 SEQ ID 
N0.175, SEQ ID NO:176, SEQ ID NO: 177, SEQ ID NO:178, SEQ ID NO-179 SEQ ID 

NO:180,SEQIDNO:181 ) SEQIDNO:182,SEQIDNO:183,SEQIDNO-184 SEQ ID 
NO.-185. SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID N0189 SEQ ID 
NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID N0.193, SEQ ID N0194 SEQ ID 
NO:195, SEQ ID N0:196, SEQ ID NO.197, SEQ ID NO:198, SEQ ID N0199 SEQ ID 
NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO 204 SEQ ID 
NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO 209 SEQ ID 
NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID 
NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID N0 219 SEQ ID 
NO.220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID N0:224,' SEQ ID 
NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229 SEQ ID 
NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234,' SEQ ID 
NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID N0 239 SEQ ID 
NO:240, SEQ ID N0141, and SEQ ID N0:242, or the corresponding full-length annno 
aad sequence, or fragments thereof. A sequence that is substantially similar to a sequence 
selected from the group consisting of those set forth in SEQ ID N0.122, SEQ ID N0123 
SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, ' 
SEQ ID NO:129, SEQ ID NO.130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO^s' 
SEQ ID NO: 134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID N0.137, SEQ ID NOrlSs' 
SEQ ID NO: 139, SEQ ID NO: 140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, 
SEQ ID NO:144, SEQ ID N0.145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, 
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SEQIDNO:149,SEQIDNO:150,SEQIDNO:151 > SEQIDNO:152 ( SEQIDNO:153, 
SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:l 57, SEQ ID NO:l 58, 
SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ IDrNO:163, 
SEQ ID NO-.164, SEQ ID NO:l65. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, 
SEQ ID N0:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, 
SEQ ID N0174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, 
SEQ ID NO:179, SEQ ID NO.180, SEQ ED NO:181, SEQ ID NO:182, SEQ ID NO:183, 
SEQ ID NO" 1 84, SEQ ED NO: 185, SEQ ED NO: 1 86, SEQ ID NO: 1 87, SEQ ED NO:l 88, 
SEQ ED NQ189, SEQ ED NO.190, SEQ ED NO:191, SEQ ED NO:199, SEQ ED NO:193, 
SEQ ED NO- 1 94, SEQ ED NO: 1 95, SEQ ED NO: 1 96, SEQ ED NO: 1 97, SEQ ED NO: 1 98, 
SEQ ED NO- 199, SEQ ED NO:200, SEQ ED NO:201, SEQ ED NO:202, SEQ ED NO:203, 
SEQ ED NO-204, SEQ ED NO:205, SEQ ED NO:206, SEQ ED NO:207, SEQ ED NO:208, 
SEQ ED NO:209, SEQ ED NO.210, SEQ ED NO:21 1, SEQ ED NO:212, SEQ ED NO:213, 
SEQ ED NO-214, SEQ ED NO:215, SEQ ED NO:216, SEQ ID NO.217, SEQ ED N0.2 18, 
SEQ ED N0 219, SEQ ED NO.220, SEQ ED NO:221, SEQ ID NO:222, SEQ ED NO:223, 
SEQ ED N0 224, SEQ ED NO:225, SEQ ED NO:226, SEQ ED NO:227, SEQ ED NO:228, 
SEQ ID NO:229, SEQ ED NO:230, SEQ ED NO:23 1 , SEQ ED NO:232, SEQ ED NO:233, 
SEQ ED NO:234, SEQ ED NO:235, SEQ ED NO:236, SEQ ED NO:237, SEQ ED NO:238, 
SEQ ED N0 239, SEQ ED NO:240, SEQ ED NO:241, and SEQ ED NO:242 will have at 
least 75o/o identity (preferably 90%, more preferably at least 95% and most preferably 99 
100%) to the sequence selected from the group consisting of those set forth in SEQ ED 



NO:122, SEQ ED NO:123, SEQ ED NO 
NO: 127, SEQ ED NO: 128, SEQ ED NO 
NO: 132, SEQ ED NO: 133, SEQ ED NO 
NO: 137, SEQ ED NO: 138, SEQ ED NO 
NO: 142, SEQ ED NO: 143, SEQ ED NO 
NO: 147, SEQ ED NO: 148, SEQ ID NO 
NO: 1 52, SEQ ID NO: 1 53, SEQ ED NO 
NO: 157, SEQ ED NO: 158, SEQ ED NO 
NO: 162, SEQ ED NO: 163, SEQ ED NO 
NO: 167, SEQ ED NO: 168, SEQ ED NO 
NO-.172, SEQ ED NO:173, SEQ ED NO 



124, SEQ ED NO:125, SEQ ED NO:126, SEQ ED 
129, SEQ ED NO: 130, SEQ ED NO: 131, SEQ ED 
134, SEQ ED NO:135, SEQ ED NO:136, SEQ ED 
139, SEQ ED NO: 140, SEQ ED NO: 141, SEQ ID 
144, SEQ ED NO: 145, SEQ ED NO: 146, SEQ ID 
149, SEQ ED NO: 1 50, SEQ ED NO: 1 5 1 , SEQ ED 
154, SEQ ED NO: 155, SEQ ED NO: 156, SEQ ED 
159, SEQ ED NO: 160, SEQ ID NO:161, SEQ ID 
164, SEQ ED NO: 165. SEQ ED NO: 166, SEQ ID 
169, SEQ ED NO: 170, SEQ ED NO: 171, SEQ ED 
174, SEQ ED NO: 175, SEQ ED NO: 176, SEQ ID 



WO 00^73469 



23 



PCT/USOO/14842 



NO: 1 77, SEQ ID NO: 1 78, SEQ ID NO: 1 79, SEQ ID NO: 1 80, SEQ ID NO: 1 8 1 , SEQ ID 
NO: 1 82, SEQ ID NO: 1 83, SEQ ID NO: 1 84, SEQ ID NO: 1 85, SEQ ID NO: 1 86, SEQ ID 
NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NOTT90, SEQlD N0.191, SEQ ID 
NO: 199, SEQ ID NO: 193, SEQ ID NO: 194, SEQ ID NO: 195, SEQ ID NO: 196, SEQ ID 
NO: 197, SEQ ID NO:198, SEQ ID NO: 199, SEQ ID NO:200, SEQ ID NO.-201, SEQ ID 
NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID 
NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO.210, SEQ ID NO :21 1, SEQ ID 
NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID 
NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID 
NO:222, SEQ ID NO:223, SEQ ID N0.224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID 
NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID 
NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID 
NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ 
ID NO:242; (b) is the complement of the nucleotide sequence of (a); (c) hybridizes under 
highly stringent conditions to the nucleotide molecule of (a) and encodes a naturally 
occurring kinase polypeptide; (d) encodes a kinase polypeptide having an amino acid 
sequence selected from the group consisting of those set forth in SEQ ID NO: 122, SEQ ID 
NO: 123, SEQ ID NO: 124, SEQ ID NO: 125, SEQ ID NO: 126, SEQ ID NO: 127, SEQ ID 
NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID 
NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID 
NO: 13 8, SEQ ID NO: 139, SEQ ID NO: 140, SEQ ID NO: 141, SEQ ID NO: 142, SEQ ID 
NO: 143, SEQ ID NO: 144, SEQ ID NO: 145, SEQ ID NO: 146, SEQ ID NO: 147, SEQ ID 
NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID 
NO: 153, SEQ ID NO: 154, SEQ ID NO: 155, SEQ ID NO: 156, SEQ ID NO: 157, SEQ ID 
NO: 15 8, SEQ ID NO: 159, SEQ ID NO: 160, SEQ ID NO: 161, SEQ ID NO: 162, SEQ ID 
NO: 163, SEQ ID NO: 164, SEQ ID NO: 165. SEQ ID NO: 166, SEQ ID NO: 167, SEQ ID 
NO: 168, SEQ ID NO: 169, SEQ ID NO: 170, SEQ ID NO: 171, SEQ ID NO: 172, SEQ ID 
NO: 1 73, SEQ ID NO: 1 74, SEQ ID NO: 1 75 , SEQ ID NO: 1 76, SEQ ID NO: 1 77, SEQ ID 
NO: 1 78, SEQ ID NO: 1 79, SEQ ID NO: 1 80, SEQ ID NO: 1 8 1 , SEQ ID NO: 1 82, SEQ ID 
NO: 183, SEQ ID NO: 184, SEQ ID NO: 185, SEQ ID NO: 186, SEQ ID NO: 187, SEQ ID 
NO: 188, SEQ ID NO: 189, SEQ ID NO: 190, SEQ ID NO: 191, SEQ ID NO: 199, SEQ ID 
NO: 193, SEQ ID NO: 194, SEQ ID NO: 195, SEQ ID NO: 196, SEQ ID NO: 197, SEQ ID 
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NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO.201, SEQ ID NO:202, SEQ ID 
NO-.203! SEQ ED NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID 
NO:20s! SEQ ID NO:209, SEQ ED NO:210, SEQ ID N0:21 1, SEQ ID NO:212, SEQ ID 
NO^B, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID 
NOSls', SEQ ID NO:219, SEQ ID NO:220, SEQ ED NO:221, SEQ ED NO:222, SEQ ED 
NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ ED NO:226, SEQ ED NO:227, SEQ ID 
NO-228', SEQ ID NO:229, SEQ ED NO:230, SEQ ED NO.231, SEQ ED NO:232, SEQ ID 
N0.233, SEQ ED NO:234, SEQ ED NO:235, SEQ ED NO:236, SEQ ED N0.237, SEQ ED 
NO:238! SEQ ED NO:239, SEQ ED NO:240, SEQ ED NO:241, and SEQ ID NO:242, or the 
corresponding full-length amino acid sequence, or fragments thereof. A sequence that is 
substantially similar to a sequence selected from the group consisting of those set forth in 
SEQ ED NO:122, SEQ ED NO:123, SEQ ED NO:124, SEQ ED NO:125, SEQ ED NO:126, 

SEQ ED NO:127, SEQ ED NO:128, SEQ ED NO:129, SEQ ED NO:130, SEQ ED NO 
SEQ ED NO:132, SEQ ED NO:133, SEQ ED NO:134, SEQ ID NO:135, SEQ ED NO 
SEQ ED NO:137, SEQ ED NO:138, SEQ ED NO:139, SEQ ID NO:140, SEQ ED NO 
SEQ ED NO:142, SEQ ED NO:143, SEQ ED NOH44, SEQ ID NO:145, SEQ ED NO 
SEQ ED NO:147, SEQ ED NO:148, SEQ ED NO:149, SEQ ID NO:150, SEQ ED NO 
SEQ ED NO:152, SEQ ED NO:153, SEQ ED NO:154, SEQ ED NO:155, SEQ ED NO 
SEQ ED NO:157, SEQ ED NO:158, SEQ ED NO:159, SEQ ID NO:160, SEQ ID NO 
SEQ ED NO:162, SEQ ED NO:l63, SEQ ED NO:164, SEQ ED NO:165. SEQ ED NO 
SEQ ED NO:167, SEQ ED NO:168, SEQ ED NO:169, SEQ ED NO:170, SEQ ID NO 
SEQ ED NO:172, SEQ ED N0.173, SEQ ED NO:174, SEQ ED NO:175, SEQ ED NO 
SEQ ED NO:177, SEQ ED NO:l 78, SEQ ED NO:179, SEQ ED NO:l 80, SEQ ED NO 
SEQ ED NO:182, SEQ ED NO:l 83, SEQ ED NO:184, SEQ ED N0.185, SEQ ID NO 
SEQ ED NO:187, SEQ ED NO:188, SEQ ED NO:189, SEQ ED NO:190, SEQ ED NO 
SEQ ED NO:199, SEQ ED NO:193, SEQ ED NO:194, SEQ ED NO:195, SEQ ED NO 
SEQ ED NO:197, SEQ ED NO:l98, SEQ ED NO:199, SEQ ED NO:200, SEQ ED NO 
SEQ ED NO:202, SEQ ED NO:203, SEQ ED NO:204, SEQ ID NO:205, SEQ ED NO 
SEQ ED NO:207, SEQ ED NO:208, SEQ ED NO:209, SEQ ID NO:210, SEQ ED NO 
SEQ ED NO:212, SEQ ED NO:213, SEQ ED NO:214, SEQ ED NO:215, SEQ ED NO 
SEQ ID NO:217, SEQ ED NO:218, SEQ ED NO:2l9, SEQ ED NO:220, SEQ ED NO 
SEQ ED NO:222, SEQ ED NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ ID NO 



131, 

136, 

141, 

146, 

151, 

156, 

161, 

166, 

171, 

176, 

181, 

186, 

191, 

196, 

201, 

206, 

211, 

:216, 

221, 

,226, 
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SEQ ID NO:227, SEQ ED NO:228, SEQ ID NO:229, SEQ ID NO.230, SEQ ID NO:23 1, 
SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, 
SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, 
and SEQ ID NO:242 will have at least 75% identity (preferably 90%, more preferably at 
least 95% and most preferably 99-100%) to the sequence of SEQ ID NO: 122, SEQ ID 
NO:123, SEQ ID N0.124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID 
NO:128, SEQ ID NO: 129, SEQ ID NO: 130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID 
NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID 
NO: 13 8, SEQ ID NO: 139, SEQ ID NO: 140, SEQ ID NO: 141, SEQ ID NO: 142, SEQ ID 
NO:143, SEQ ID NO: 144, SEQ ID NO: 145, SEQ ID NO: 146, SEQ ID NO:147, SEQ ID 
NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID 
NO:153, SEQ ID NO: 154, SEQ ID NO: 155, SEQ ID NO: 156, SEQ ID NO: 157, SEQ ID 
NO: 158, SEQ ID NO: 159, SEQ ID NO: 160, SEQ ID NO: 161, SEQ ID NO: 162, SEQ ID 
NO:163, SEQ ID NO:164, SEQ ID N0.165. SEQ ID NO:166, SEQ ID N0.167, SEQ ID 
NO: 168, SEQ ID NO: 169, SEQ ID NO: 170, SEQ ID N0.171, SEQ ID NO: 172, SEQ ID 
NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID 
NO: 1 78, SEQ ID NO: 1 79, SEQ ID NO: 1 80, SEQ ID NO: 1 8 1 , SEQ ID NO: 1 82, SEQ ID 
NO: 183, SEQ ID NO: 184, SEQ ID NO: 185, SEQ ID NO: 186, SEQ ID NO: 187, SEQ ID 
NO: 188, SEQ ID NO: 189, SEQ ID NO: 190, SEQ ID NO:191, SEQ ID NO: 199, SEQ ID 
NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID 
NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID 
NO-.203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID 
NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID 
NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID 
NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID 
NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID 
NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID 
NO.-233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID 
NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID N0.241, and SEQ ID NO:242, 
except that it lacks one or more of the domains selected from the group consisting of a N- 
terminal domain, a catalytic domain, a C-terminal domain* a coiled-coil structure region, a 
proline-rich region, a spacer region, an insert, and a C-terminal tail; or (i) is the 
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complement of the nucleotide sequence of (h). The domain demarcations of the 
polypeptides of the invention are indicated in Table 2 by reference to the kinase domain. 

The term "complement" refers to two nucleotides that can form multiple favorable- 
interactions with one another. For example, adenine is complementary to thymine as they 

5 can form two hydrogen bonds. Similarly, guanine and cytosine are complementary since 

they can form three hydrogen bonds. A nucleotide sequence is the complement of another 
nucleotide sequence if all of the nucleotides of the first sequence are complementary to all 
of the nucleotides of the second sequence. 

The term "domain" refers to a region of a polypeptide that contains a particular 

10 function. For instance, N-terminal or C-terminal domains of signal transduction proteins 

can serve functions including, but not limited to, binding molecules that localize the signal 
transduction molecule to different regions of the cell or binding other signaling molecules 
directly responsible for propagating a particular cellular signal. Some domains can be 
expressed separately from the rest of the protein and function by themselves, while others 

1 5 must remain part of the intact protein to retain function. The latter are termed functional 

regions of proteins and also relate to domains. 

The term "N-terminal domain" refers to the extracatalytic region located between 
the initiator methionine and the catalytic domain of the protein kinase. The N-terminal 
domain can be identified following a Smith- Waterman alignment of the protein sequence 

20 against the non-redundant protein database to define the N-terminal boundary of the 

catalytic domain. Depending on its length, the N-terminal domain may or may not play a 
regulatory role in kinase function. An example of a protein kinase whose N-terminal 
domain has been shown to play a regulatory role is PAK65, which contains a CRIB motif 
used for Cdc42 and rac binding (Burbelo, P.D. et al. (1995) J. Biol. Chem. 270, 29071- 

25 29074). The N-terminal domain of a protein kinase of the invention is that portion of the 

protein kinase to the amino-terminal side of the kinase domain where the kinase domain is 
identified in Table 2, herein. Further, in some cases, portions of the N-terminal domains 
of the protein kinases of the invention have not been identified since the entire sequence is 
not available. However, with the methods described herein, the full-length sequences of 

30 the kinases of the invention can be determined and using the approaches described herein 

the N-terminal domain can be identified. 
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The term "catalytic domain" or "kinase domain" refers to a region of the protein 
kinase that is typically 25-300 amino acids long and is responsible for carrying out the 
phosphate transfer reaction from a high-energy phosphate donor molecule such as ATP or 
GTP to itself (autophosphorylation) or to other proteins (exogenous phosphorylation). 
5 The catalytic domain of protein kinases is made up of 12 subdomains that contain highly 

conserved amino acid residues, and are responsible for proper polypeptide folding and for 
catalysis. The catalytic domain can be identified following a Smith- Waterman alignment 
of the protein sequence against the non-redundant protein database. The catalytic/kinase 
domains of the protein kinases of the invention are identified in Table 2, herein. Further, 

10 in some cases, the complete sequence of the catalytic/kinase domains of the protein 

kinases of the invention may not have been provided since the entire sequence is not 
available. However, with the methods described herein, the full-length sequences of the 
kinases of the invention can be determined, and using the approaches described herein, the 
catalytic/kinase domain can be identified. 

15 The term "catalytic activity", as used herein, defines the rate at which a kinase 

catalytic domain phosphorylates a substrate. Catalytic activity can be measured, for 
example, by determining the amount of a substrate converted to a phosphorylated product 
as a function of time. Catalytic activity can be measured by methods of the invention by 
holding time constant and determining the concentration of a phosphorylated substrate 

20 after a fixed period of time. Phosphorylation of a substrate occurs at the active-site of a 

protein kinase. The active-site is normally a cavity in which the substrate binds to the 
protein kinase and is phosphorylated. 

The term "substrate" as used herein refers to a molecule phosphorylated by a 
kinase of the invention. Kinases phosphorylate substrates on serine/threonine or tyrosine 

25 amino acids. The molecule may be another protein or a polypeptide. 

The term "C-terminal domain" refers to the region located between the catalytic 
domain and the carboxy-terminal amino acid residue of the protein kinase. The C- 
terminal domain can be identified by using a Smith-Waterman alignment of the protein 
sequence against the non-redundant protein database to define the C-terminal boundary of 

30 the catalytic domain or of any functional C-terminal extracatalytic domain. Depending on 

its length and amino acid composition, the C-terminal domain may or may not play a 
regulatory role in kinase function. An example of a protein kinase whose C-terminal 
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domain may play a regulatory role is PAK3 which contains a heterotrimeric G b subunit- 
binding site near its C-terminus (Leeuw, T. et al (1998) Nature, 391, 191-195). The C- 
terminal domain of a protein kinase of the invention is that portion of the protein kinase to 
the carboxy-terminal side of the kinase domain where the kinase domain is identified in 
5 Table 2, herein. In some cases, the C-terminal domains of the protein kinases of the 

invention have not been provided since the entire sequence is not available. However, 
with the methods described herein, the full-length sequences of the kinases of the 
invention can be determined, and using the approaches described herein, the C-termmal 
domain can be identified. 

!0 The term "signal transduction pathway" refers to the molecules that propagate an 

extracellular signal through the cell membrane to become an intracellular signal. This 
signal can then stimulate a cellular response. The polypeptide molecules involved in 
signal transduction processes are typically receptor and non-receptor protein tyrosine 
kinases, receptor and non-receptor protein phosphatases, SRC homology 2 and 3 domains, 

1 5 phosphotyrosine binding proteins (SRC homology 2 (SH2) and phosphotyrosine binding 

(PTB and PH) domain containing proteins), proline-rich binding proteins (SH3 domain 
containing proteins), nucleotide exchange factors, and transcription factors. 

The term "coiled-coil structure region" as used herein, refers to a polypeptide 
sequence that has a high probability of adopting a coiled-coil structure as predicted by 

20 computer algorithms such as COILS (Lupas, A. (1996) Meth. Enzymology 266:513-525). 

Coiled-coils are formed by two or three amphipathic a-helices in parallel. Coiled-coils can 
bind to coiled-coil domains of other polypeptides resulting in homo- or heterodimers 
(Lupas, A. (1991) Science 252:1 162-1 164). Coiled-coil-dependent oligomerization has 
been shown to be necessary for protein function including catalytic activity of 

25 serine/threonine kinases (Roe, J. et al (1997) J. Biol. Chem. 272:5838-5845). Coiled-coil 

regions in the proteins of the invention can be identified using these methods. They may 
be present as sub-domains of the N-teiminal, kinase, or C-terminal domains of the 
polypeptides of the invention. 

The term "proline-rich region" as used herein, refers to a region of a protein kinase 

30 whose proline content over a given amino acid length is higher than the average content of 

this amino acid found in proteins (i.e., >10%). Proline-rich regions are easily discernable 
by visual inspection of amino acid sequences and quantitated by standard computer 
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sequence analysis programs such as the DNAStar program EditSeq. Proline-rich regions 
have been demonstrated to participate in regulatory protein -protein interactions. Among 
these interactions, those that are most relevant to this invention involve the "PxxP" proline 
rich motif found in certain protein kinases {i.e., human PAK1) and the SH3 domain of the 
adaptor molecule Nek (Galisteo, MX. et ai (1996) J. Biol. Chem. 271 :20997-21000). 
Other regulatory interactions involving "PxxP" proline-rich motifs include the WW 
domain (Sudol, M. (1996) Prog. Biophys. Mol. Bio. 65:1 13-132). Proline rich regions in 
the proteins of the invention can be identified using these methods. They may be present 
as sub-domains of the N-terminal, kinase, or C-terminal domains of the polypeptides of 
the invention. 

The term "spacer region" as used herein, refers to a region of the protein kinase 
located between predicted functional domains. The spacer region has no detectable 
homology to any amino acid sequence in the database, and can be identified by using a 
Smith- Waterman alignment of the protein sequence against the non-redundant protein 
database to define the C- and N-terminal boundaries of the flanking functional domains. 
Spacer regions may or may not play a fundamental role in protein kinase function. 
Precedence for the regulatory role of spacer regions in kinase function is provided by the 
role of the sre kinase spacer in inter-domain interactions (Xu, W. et ai (1997) Nature 
385:595-602). Spacer regions in the proteins of the invention can be identified using these 
methods. They may be present as sub-domains of the N-terminal, kinase, or C-teiminal 
domains of the polypeptides of the invention. 

The term "insert" as used herein refers to a portion of a protein kinase that is 
absent from a close homolog. Inserts may or may not by the product alternative splicing 
of exons. Inserts can be identified by using a Smith- Waterman sequence alignment of the 
protein sequence against the non-redundant protein database, or by means of a multiple 
sequence alignment of homologous sequences using the DNAStar program Megalign. 
Inserts may play a functional role by presenting a new interface for protein-protein 
interactions, or by interfering with such interactions. Insert regions in the proteins of the 
invention can be identified using these methods. They may be present as sub-domains of 
the N-terminal, kinase, or C-terminal domains of the polypeptides of the invention. 
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The term "C-terminal tail" as used herein, refers to a C-terminal domain of a 
protein kinase, that by homology extends or protrudes past the C-terminal amino acid of 
its closest homolog. C-terminal tails can be identified by using a Smith-Waterman 
sequence alignment of the protein sequence against the non-redundant protein database, or 
by means of a multiple sequence alignment of homologous sequences using the DNAStar 
program Megalign. Depending on its length, a C-terminal tail may or may not play a 
regulatory role ,n kinase function. C-terminal tail regions in the proteins of the invention 
can be identified using these methods. They may be present as sub-domains of the N- 
terminal, kinase, or C-terminal domains of the polypeptides of the invention. 

Various low or high stringency hybridization conditions may be used depending 
upon the specificity and selectivity desired. These conditions are well-known to those 
skilled in the art. Under stringent hybridization conditions only highly complementary 
nucleic acid sequences hybridize. Preferably, such conditions prevent hybridization of 
nucleic acids having more than 1 or 2 mismatches out of 20 contiguous nucleotides, more 
preferably, such conditions prevent hybridization of nucleic acids having more than 1 or 2 
mismatches out of 50 contiguous nucleotides, most preferably, such conditions prevent 
hybridization of nucleic acids having more than 1 or 2 mismatches out of 1 00 contiguous 
nucleotides. In some instances, the conditions may prevent hybridization of nude* acids 
having more than 5 mismatches in the full-length sequence. 

By stringent hybridization assay conditions is meant hybridization assay conditions 
at least as stringent as the following: hybridization in 50% formamide, 5X SSC, 50 mM 
NaH 2 P0 4 P H 6.8, 0.5% SDS, 0.1 mg/mL sonicated salmon sperm DNA, and 5X Denhart 
solution at 42 °C overnight; washing with 2X SSC, 0. 1% SDS at 45 °C; and washing with 
0 2X SSC 0.1% SDS at 45 °C. Under some of the most stringent hybridization assay 
conditions, the second wash can be done with 0.1X SSC at a temperature up to 70 °C (pg. 
421 Berger et al. (1987) ^ tn Molecular Cloning Techniques, Meth. Enzym. vol. 152, 
hereby incorporated by reference herein including any figures, tables, or drawings.). 
However, other applications may require the use of conditions falling between these sets 
of conditions. Methods of determining the conditions required to achieve desired 
hybridizations are well-known to those with ordinary skill in the art, and are based on 
several factors, including but not limited to, the sequences to be hybridized and the 
samples to be tested. 
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In other preferred embodiments, the invention features isolated, enriched, or 
purified nucleic acid molecules encoding kinase polypeptides, further comprising a vector 
or promoter effective to initiate transcription in a host cdh The invention also features 
recombinant nucleic acid, preferably in a cell or an organism. The recombinant nucleic 
acid may contain a sequence selected from the group consisting of those set forth in SEQ 
ID NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, 
SEQ ID NO:7, SEQ IDNO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:ll, SEQ ID 
NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, 
SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ 
ID NO:23, SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID 
NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, 
SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ 
ED NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO: 42, SEQ ID NO:43, SEQ ID 
NO:44, SEQ ID NO:45, SEQ ED NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, 
SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ 
ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID 
NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ED NO:65, 
SEQ ED NO:66, SEQ ED NO:67, SEQ ED NO:68, SEQ ED NO:69, SEQ ED NO:70, SEQ 
ED NO:71, SEQ ED NO:72, SEQ ED NO:73, SEQ ED NO:74, SEQ ED NO:75, SEQ ID 
NO:76, SEQ ED NO:77, SEQ ED NO:78, SEQ ED N0.79, SEQ ED NO:80, SEQ ED NO:81, 
SEQ ED NO:82, SEQ ED NO:83, SEQ ED NO:84, SEQ ED NO:85, SEQ ED NO:86, SEQ 
ED NO:87, SEQ ED NO:88, SEQ ED NO:89, SEQ ED NO:90, SEQ ED NO:91, SEQ ED 
NO:92, SEQ ED NO:93, SEQ ED NO:94, SEQ ED NO:95, SEQ ED NO:96, SEQ ED NQ:97, 
SEQ ED NO:98, SEQ ED NO:99, SEQ ED NO:100, SEQ ED NO:101, SEQ ED NO: 102, 
SEQ ED NO: 1 03, SEQ ED NO: 1 04, SEQ ED NO: 1 05, SEQ ED NO: 1 06, SEQ ED NO: 1 07, 

SEQ ED NO: 1 08, SEQ ED NO: 1 09, SEQ ED NO: 1 1 0, SEQ ED NO: 1 1 1 , SEQ ED NO : 1 1 2, 
SEQ ED NO: 113, SEQ ED NO:l 14, SEQ ED NO: 1 1 5, SEQ ED NO: 1 1 6, SEQ ID NO:l 17, 
SEQ ED NO. l 18, SEQ ED NO: 119, SEQ ED NO: 120, and SEQ ED NO: 121, or a functional 
derivative thereof and a vector or a promoter effective to initiate transcription in a host 
cell. The recombinant nucleic acid can alternatively contain a transcriptional initiation 
region functional in a cell, a sequence complementary to an RNA sequence encoding a 
kinase polypeptide and a transcriptional termination region functional in a cell. Specific 
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vectors and host cell coronations are discussed herein. The recombinant nucleic acid can 
also contain the full-length sequence encoding the protein kinase, or a domain, for 

example. 

The term "vector" relates to a single or double-stranded circular nucleic acid 
molecule that can be transfected into cells and replicated within or independently of a cell 
genome. A circular double-stranded nucleic add molecule can be cut and thereby 
linearized upon treatment with restriction enzymes. An assortment of nucleic acid vectors, 
restriction enzymes, and the knowledge of the nucleotide sequences cut by restriction 
enzymes are readily available to those skilled in the art. A nucleic acid molecule encoding 
a kinase can be inserted into a vector by cutting the vector with restriction enzymes and 

ligating the two pieces together. 

The term "transfecting" defines a number of methods to insert a nucleic acid vector 
or other nucleic acid molecules into a cellular organism. These methods involve a variety 
of techniques, such as treating the cells with high concentrations of salt, an electric field, 
detergent, or DMSO to render the outer membrane or wall of the cells permeable to 
nucleic acid molecules of interest or use of various viral transduction strategies. 

The term "promoter" as used herein, refers to nucleic acid sequence needed for 
gene sequence expression. Promoter regions vary from organism to organism, but are well 
known to persons skilled in the art for different organisms. For example, in prokaryotes, 
the promoter region contains both the promoter (which directs the initiation of RNA 
transcription) as well as the DNA sequences which, when transcribed into RNA, will 
signal synthesis initiation. Such regions will normally include those 5 '-non-coding 
sequences involved with initiation of transcription and translation, such as the TATA box, 
capping sequence, CAAT sequence, and the like. 

In preferred embodiments, the isolated nucleic acid comprises, consists essentially 
of or consists of a nucleic acid sequence set forth in SEQ ID NO:l, SEQ ID NO:2, SEQ 
ID NO-3 SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7. SEQ ID NO:8, 
SEQ IDNO-9, SEQ IDNO:10, SEQ ID NO:ll. SEQ ID NO:12, SEQ ID NO:13, SEQ ID 
NO-14 SEQ ID N0.15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, 
SEQ ID NO-20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ 
K) N0 25 SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID 
NO-30 SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, SEQ ID NO:35, 
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SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ 
ID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID 
NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID N0:5 1 , 
SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ 
ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID N0:61, SEQ ID 
NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, 
SEQ ID NO:68, SEQ ID NO:69, SEQ ID NO:70, SEQ ID N0:71, SEQ ID NO:72, SEQ 
ID NO:73, SEQ ID NO:74, SEQ ID NO:75, SEQ ID NO:76, SEQ ID NO:77, SEQ ID 
NO:78, SEQ ID NO:79, SEQ ID NO:80, SEQ ID NO:81, SEQ ID NO:82, SEQ ID NO:83, 
SEQ ID NO:84, SEQ ID NO:85, SEQ ID NO:86, SEQ ID NO:87, SEQ ID NO:88, SEQ 
ID NO:89, SEQ ID NO:90, SEQ ID N0:91, SEQ ID NO:92, SEQ ED NO:93, SEQ ID 
NO:94, SEQ ID NO:95, SEQ ID NO:96, SEQ ID NO:97, SEQ ID NO:98, SEQ ID NO:99, 
SEQ IDNO:100, SEQ IDNOrlOl, SEQ ID NO: 102, SEQ ID NO: 103, SEQ ID NO: 104, 
SEQ ID NO: 105, SEQ ID NO: 106, SEQ ID NO: 107, SEQ ID NO: 108, SEQ ID NO: 109, 
SEQ ID NO: 110, SEQ ID NO:ll 1, SEQ ID NO:l 12, SEQ ID NO: 11 3, SEQ ID NO:l 14, 
SEQ ID NO:115, SEQ ID NO:116, SEQ ID NO:l 17, SEQ ID NO.l 18, SEQ ID NO:l 19, 
SEQ ID NO:120, and SEQ ID NO:121, or the corresponding full-length sequence, encodes 
an amino acid sequence selected from the group consisting of those set forth in SEQ ID 
NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID 
NO: 127, SEQ ID NO: 128, SEQ ID NO: 129, SEQ ID NO: 130, SEQ ID NO: 131, SEQ ID 
NO: 132, SEQ ID NO: 133, SEQ ID NO: 134, SEQ ID NO: 135, SEQ ID NO: 136, SEQ ID 
NO: 137, SEQ ID NO: 138, SEQ ID NO: 139, SEQ ID NO: 140, SEQ ID NO: 141, SEQ ID 
NO: 142, SEQ ID NO: 143, SEQ ID NO: 144, SEQ ID NO: 145, SEQ ID NO: 146, SEQ ID 
NO: 147, SEQ ID NO: 148, SEQ ID NO: 149, SEQ ID NO: 150, SEQ ID NO: 151, SEQ ID 
NO: 1 52, SEQ ID NO: 1 53, SEQ ID NO: 1 54, SEQ ID NO: 155, SEQ ID NO: 1 56, SEQ ID 
NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID 
NO: 162, SEQ ID NO: 163, SEQ ID NO: 164, SEQ ID NO: 165. SEQ ID NO: 166, SEQ ID 
NO: 1 67, SEQ ID NO: 1 68, SEQ ID NO: 1 69, SEQ ID NO: 1 70, SEQ ID NO: 1 71 , SEQ ID 
NO: 172, SEQ ID NO: 173, SEQ ID NO: 174, SEQ ID NO: 175, SEQ ID NO: 176, SEQ ID 
NO: 1 77, SEQ ID NO: 1 78, SEQ ID NO: 1 79, SEQ ID NO: 1 80, SEQ ID NO: 1 8 1 , SEQ ID 
NO: 182, SEQ ID NO: 183, SEQ ID NO: 184, SEQ ID NO: 185, SEQ ID NO: 186, SEQ ID 
NO: 1 87, SEQ ED NO: 1 88, SEQ ID NO: 1 89, SEQ ID NO: 1 90, SEQ ID NO: 1 9 1 , SEQ ID 
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NO:199, SEQ ID NO:193, SEQ ID NO 
NO:197, SEQ ID NO:198, SEQ ID NO 
NO:202, SEQ ED NO:203, SEQ ID NO 
NO:207, SEQ ID NO:208, SEQ ID NO 
NO:212, SEQ ID NO:213, SEQ ID NO 
NO:217, SEQ ID NO:218, SEQ ID NO 
NO:222, SEQ ID NO:223, SEQ ID NO 
NO:227, SEQ ID NO:228, SEQ ID NO 
NO:232, SEQ ID NO:233, SEQ ID NO 
NO:237, SEQ ID NO:238, SEQ ID NO 



194, SEQ ID NO: 195, SEQ ID NO:196, SEQ ID 
199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID 
204-,-SEQ ID'NO:205, SEQ ID NO:206, SEQ ID 
209, SEQ ID NO:210, SEQ ID NO:211, SEQ ID 
214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID 
219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID 
224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID 
229, SEQ ID NO.230, SEQ ID NO:231, SEQ ID 
234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID 
239, SEQ ID NO:240, SEQ ID NO:241, and SEQ 
ID NO:242, or the corresponding full-length amino acid sequence, a functional derivative 
thereof, or at least 10, 20, 40, 50, 75, 100, 200, 300 or 500 contiguous amino acids of a 
sequence selected from the group consisting of those set forth in SEQ ID NO: 122, SEQ ID 
NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID 
NO: 1 28, SEQ ID NO: 1 29, SEQ ID NO: 1 30, SEQ ID NO: 1 3 1 , SEQ ID NO: 1 32, SEQ ID 

NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID 
NO: 138, SEQ ID NO: 139, SEQ ID NO: 140, SEQ ID NO: 141, SEQ ID NO: 142, SEQ ID 
NO:143! SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID 
NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO: 151, SEQ ID NO:152, SEQ ID 
NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO: 156, SEQ ID NO:157, SEQ ID 
NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID 
NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO: 166, SEQ ID NO:167, SEQ ID 
NO:16s', SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO: 171, SEQ ID NO:172, SEQ ID 
NO:173', SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID 
NO:17s! SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID 
NO:183! SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID 
NO.lSs] SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID 
NO:193', SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID 
NO:19s! SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID 
NO:203', SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ED 
NO:20s! SEQ ID NO:209, SEQ ED NO:210, SEQ ED NO:21 1, SEQ ED NO:212, SEQ ID 
NO:213, SEQ ID NO:214, SEQ ED NO:215, SEQ ED NO:216, SEQ ID NO:217, SEQ ED 
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NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID 
NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID 
NO:228, SEQ ID NOT229, SECflD NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID 
NO:233, SEQ ID NO:234, SEQ ID NO;235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID 
NO:238 s SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, or the 
corresponding full-length sequences or derivatives thereof. The nucleic acid may be 
isolated from a natural source by cDNA cloning or by subtractive hybridization. The 
natural source may be mammalian, preferably human, blood, semen, or tissue, and the 
nucleic acid may be synthesized by the triester method or by using an automated DNA 
synthesizer. 

The term "mammal" refers preferably to such organisms as mice, rats, rabbits, 
guinea pigs, sheep, and goats, more preferably to cats, dogs, monkeys, and apes, and most 
preferably to humans. 

In yet other preferred embodiments, the nucleic acid is a conserved or unique 
region, for example those useful for: the design of hybridization probes to facilitate 
identification and cloning of additional polypeptides, the design of PCR probes to 
facilitate cloning of additional polypeptides, obtaining antibodies to polypeptide regions, 
and designing antisense oligonucleotides. 

By "conserved nucleic acid regions", are meant regions present on two or more 
nucleic acids encoding a kinase polypeptide, to which a particular nucleic acid sequence 
can hybridize under lower stringency conditions. Examples of lower stringency 
conditions suitable for screening for nucleic acid encoding kinase polypeptides are 
provided in Berger et al (1987) Guide to Molecular Cloning Techniques , Meth. Enzym. 
vol. 152, hereby incorporated by reference herein in its entirety, including any drawings, 
figures, or tables. Preferably, conserved regions differ by no more than 5 out of 20 
nucleotides, even more preferably 2 out of 20 nucleotides or most preferably 1 out of 20 
nucleotides. 

By "unique nucleic acid region" is meant a sequence present in a nucleic acid 
coding for a kinase polypeptide that is not present in a sequence coding for any other 
naturally occurring polypeptide. Such regions preferably encode 1 0 (preferably 25, more 
preferably 50, most preferably 75) or more contiguous amino acids selected from the 
group consisting of those set forth in SEQ ID NO:122, SEQ ED NO:123, SEQ ID NO:124, 
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SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ IDNO:128, SEQ ID NO:129, 
SEQ ED NO: 130, SEQ ID NO:131, SEQ ED NO:132, SEQ ID NO:133, SEQ ID NO:134, 
"SEQ ID NO: 135, SEQ ID N0.136, SEQ ID NO: 137, SEQ ID NO: 138, SEQ ID NO: 139, 
SEQ ED NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, 
5 SEQ ED NO:145, SEQ ID NO:146, SEQ ED NO:147, SEQ ID NO:148, SEQ ID NO:149, 

SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO.152, SEQ ID NO:153, SEQ ID NO:154, 
SEQ ED NO:155, SEQ ID NO:156, SEQ ED NO:157, SEQ ID NO:158, SEQ ID NO:159, 
SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, 
SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ED NO:169, 

10 SEQ ID NO: 170, SEQ ED NO: 171, SEQ ID NO: 172, SEQ ID NO: 173, SEQ ID NO: 174, 

SEQ ED NO:175, SEQ ID NO:176, SEQ ED NO:177, SEQ ID NO:178, SEQ ID NO:179, 
SEQ ID NO: 180, SEQ ED NO:181, SEQ ID NO: 182, SEQ ID NO: 183, SEQ ID NO: 184, 
SEQ ED NO: 185, SEQ ID NO: 186, SEQ ID NO: 187, SEQ ID NO: 188, SEQ ID NO: 189, 
SEQ ID NO: 190, SEQ ID NO: 191, SEQ ID NO: 199, SEQ ID NO: 193, SEQ ID NO: 194, 

15 SEQ ED NO: 195, SEQ ID NO: 196, SEQ ED NO: 197, SEQ ID NO: 198, SEQ ID NO: 199, 

SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, 
SEQ ID NO:205, SEQ ID NO:206, SEQ ED NO:207, SEQ ID NO:208, SEQ ID NO:209, 
SEQ ID NO:210, SEQ ED NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, 
SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ IDNO:218, SEQ ED NO:219, 

20 SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, 

SEQ ID NO:225, SEQ ID NO:226, SEQ ED NO:227, SEQ ED NO:228, SEQ ED NO:229, 
SEQ ID NO:230, SEQ ED NO:231, SEQ ED NO:232, SEQ ID NO:233, SEQ ID NO:234, 
SEQ ID NO-.235, SEQ ID NO:236, SEQ ED NO:237, SEQ ID NO:238, SEQ ID NO:239, 
SEQ ID NO:240, SEQ ED NO:241, and SEQ ED NO:242, or functional derivatives thereof. 

25 In particular, a unique nucleic acid region is preferably of mammalian origin and 

preferably human. 

A second aspect of the invention features a nucleic acid probe for the detection of 
nucleic acid encoding a kinase polypeptide in a sample, wherein said polypeptide is 
selected from the group consisting of SEQ ID NO:122, SEQ ED NO:123, SEQ ID NO:124, 
30 SEQ ID NO:125, SEQ ED NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, 

SEQ ID NO: 130, SEQ ID NO: 131, SEQ ID NO: 132, SEQ ID NO: 133, SEQ ID NO: 134, 
SEQIDNO:135, SEQ ED NO: 136, SEQ ED NO: 137, SEQIDNO:138 J SEQDDNO:139, 
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SEQ ID NO: 140, SEQ ID NO: 141, SEQ ID NO: 142, SEQ ID NO: 143, SEQ ID NO: 144, 
SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, 
SEQ ID NO: 150, SEQ ID NO: 151, SEQ ID NO: 152, SEQ ID NO: 153, SEQ~ED NO:T54, 
SEQIDNO:155,SEQIDNO:156, SEQEDNO.157, SEQ ID NO: 158, SEQIDNO:159, 
SEQ ID NO: 160, SEQ ID NO:161, SEQ ID NO: 162, SEQ ID NO: 163, SEQ ID NO: 164, 
SEQ ID NO:165. SEQ ID N0.166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, 
SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, 
SEQ ID NO: 175, SEQ ID NO: 176, SEQ ID NO: 177, SEQ ID NO: 178, SEQ ID NO: 179, 
SEQIDNO:180, SEQIDNO:181, SEQEDNO:182, SEQ ED NO.183, SEQEDNO:184, 
SEQ ID NO: 1 85, SEQ ED NO: 1 86, SEQ ID NO: 1 87, SEQ ID NO: 1 88, SEQ ID NO: 1 89, 
SEQ ID NO: 190, SEQ ID NO: 191, SEQ ID NO: 199, SEQ ID NO: 193, SEQ ID NO: 194, 
SEQ ID NO: 195, SEQ ID NO: 196, SEQ ID NO: 197, SEQ ID NO: 198, SEQ ID NO: 199, 
SEQ ID NO-.200, SEQ ID NO.201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, 
SEQ ED NO:205, SEQ ED NO:206, SEQ ED NO:207, SEQ ED NO:208, SEQ ED NO:209, 
SEQ ED NO:210, SEQ ED NO:21 1, SEQ ED NO:212, SEQ ED NO:213, SEQ ED NO:214, 
SEQ ED NO:215, SEQ ED NO:216, SEQ ED NO:217, SEQ ED NO:218, SEQ ED NO:219, 
SEQ ED NO:220, SEQ ED NO:221, SEQ ED NO:222, SEQ ED NO:223, SEQ ED NO;224, 
SEQ ED NO:225, SEQ ED NO:226, SEQ ED NO:227, SEQ ED NO:228, SEQ ED NO:229, 
SEQ ED NO:230, SEQ ED NO:231, SEQ ED NO:232, SEQ ED NO:233, SEQ ED NO:234, 
SEQ ED NO:235, SEQ ED NO:236, SEQ ED NO:237, SEQ ID NO:238, SEQ ED NO:239, 
SEQ ED NO:240, SEQ ED NO:241, and SEQ ED NO:242. Preferably, the nucleic acid 
probe encodes a kinase polypeptide that is a fragment of the protein encoded by an amino 
acid sequence selected from the group consisting of those set forth in SEQ ED NO: 122, 
SEQEDNO:123, SEQ ED NO:124, SEQ ED NO:125, SEQ ED NO:126, SEQ EDNO:127, 
SEQ ED NO: 128, SEQ ED NO:129, SEQ ED NO.130, SEQ ED NO:131, SEQ EDNO.132, 
SEQ ED NO:133, SEQ ED NO:134, SEQ ED NO:135, SEQ ED NO:136, SEQ ED NO:137, 
SEQEDNO:138, SEQEDNO:139, SEQEDNO:140, SEQ ED NO:141, SEQEDNO:142, 
SEQ ED NO:143, SEQ ED NO:144, SEQ ED NO:145, SEQ ED NO:146, SEQ ED NO:147, 
SEQ ED NO: 148, SEQ ED NO: 1 49, SEQ ED NO: 1 50, SEQ ID NO: 1 5 1 , SEQ ED NO: 1 52, 
SEQ ED NO: 153, SEQ ED NO: 154, SEQ ED NO: 155, SEQ ID NO: 156, SEQ ED NO: 157, 
SEQ EDNO:158, SEQ ED NO:159, SEQ ED NO:160, SEQ ID NO:161, SEQ ED NO:162, 
SEQ ED NO: 163, SEQ ED NO: 164, SEQ ED NO: 165. SEQ ED NO: 166, SEQ EDNO:167, 
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SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID N0:171, SEQ ID NO:172, 
SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, 
SEQ ED NO: 178, SEQ ID NO: 179, SEQ ID NO-.I8O7SEQ ID N0:181, SEQ ID NO: 182, 
SEQ ID NO: 183, SEQ ED NO: 184, SEQ ID NO: 185, SEQ ED NO:l 86, SEQ ED NO: 187, 
5 SEQ ED NO: 188, SEQ ED NO: 189, SEQ ED NO: 190, SEQ ED NO:191, SEQ ED NO: 199, 

SEQ ED NO:193, SEQ ED NO:194, SEQ ED NO:195, SEQ ED NO:196, SEQ ED NO:197, 
SEQ ED NO: 198, SEQ ED NO: 199, SEQ ED NO:200, SEQ ED NO:201, SEQ ID NO:202, 
SEQ ED NO:203, SEQ ED NO:204, SEQ ED NO:205, SEQ ED NO:206, SEQ ED NO:207, 
SEQ ED NO:208, SEQ ED NO:209, SEQ ED NO:210, SEQ ED NO:21 1, SEQ ED NO:212, 

10 SEQ ED NO:213, SEQ ED N0.214, SEQ ED NO:215, SEQ ED NO:216, SEQ ED NO:217, 

SEQ ED NO:218, SEQ ED NO:219, SEQ ED NO:220, SEQ ID NO:221, SEQ ID NO:222, 
SEQ ED NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ ED NO:226, SEQ ID NO:227, 
SEQ ED NO:228, SEQ ED NO:229, SEQ ED NO:230, SEQ ED NO:231, SEQ ID NO:232, 
SEQ ED NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ ED NO:236, SEQ ID NO:237, 

15 SEQ ED NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ ED NO:241, and SEQ ED 

NO:242, or the corresponding full-length amino acid sequences. The nucleic acid probe 
contains a nucleotide base sequence that will hybridize to a sequence selected from the 
group consisting of those set forth in SEQ ED NO:l, SEQ ED NO:2, SEQ ED NO:3, SEQ 
ED NO:4, SEQ ED NO:5, SEQ ED NO:6, SEQ ED NO:7, SEQ ED NO:8, SEQ ID NO:9, 

20 SEQ ED NO: 10, SEQ ED NO.ll, SEQ ED NO: 12, SEQ ED NO: 13, SEQ ID NO: 14, SEQ 

ED NO: 15, SEQ ED NO: 16, SEQ ED NO:17, SEQ ED NO: 18, SEQ ED NO: 19, SEQ ED 
NO:20, SEQ ID NO:21, SEQ ED NO:22, SEQ ED NO:23, SEQ ED NO:24, SEQ ED NO:25, 
SEQ ED NO:26, SEQ ED NO:27, SEQ ED NO:28, SEQ ED NO:29, SEQ ED NO:30, SEQ 
ED NO:31, SEQ ED NO:32, SEQ ED NO:33, SEQ ED NO:34, SEQ ED NO:35, SEQ ED 

25 NO:36, SEQ ED NO:37, SEQ ED NO:38, SEQ ED NO:39, SEQ ED NO:40, SEQ ED NO:41 , 

SEQ ED NO:42, SEQ ED NO:43, SEQ ED NO:44, SEQ ED NO:45, SEQ ED NO:46, SEQ 
ED NO:47, SEQ ED NO:48, SEQ ED NO:49, SEQ ED NO:50, SEQ ED NO:51, SEQ ED 
NO:52, SEQ ED NO:53, SEQ ED NO:54, SEQ ED NO:55, SEQ ED NO:56, SEQ ED NO:57, 
SEQ ED NO:58, SEQ ED NO:59, SEQ ED NO:60, SEQ ED NO:61, SEQ ED NO:62, SEQ 

30 ED NO:63, SEQ ED NO:64, SEQ ED NO:65, SEQ ED NO:66, SEQ ED NO:67, SEQ ED 

NO:68, SEQ ED NO:69, SEQ ED NO:70, SEQ ED NO:71 , SEQ ED NO:72, SEQ ED NO:73, 
SEQ ED NO:74, SEQ ED NO:75, SEQ ED NO:76, SEQ ED NO:77, SEQ ED NO:78, SEQ 
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ID NO:79, SEQ ID NO:80, SEQ ID N0:81, SEQ ID NO:82, SEQ ID NO:83, SEQ ID 
NO:84, SEQ ID NO:85, SEQ ID NO:86, SEQ ID NO:87, SEQ ID NO:88, SEQ ID NO:89, 
SEQ ID NO:90, SEQ ID N0:9i , SEQ ID NO:92, SEQ ID NO:93, SEQ ID NO:94, SEQ 
ID NO:95, SEQ ID NO:96, SEQ ID NO:97, SEQ ID NO:98, SEQ ID NO:99, SEQ ID 
NO:100, SEQ ID NO:101, SEQ ID NO:102, SEQ ID NO:103, SEQ ID NO:104, SEQ ID 
NO:105, SEQ ID NO.106, SEQ ID NO:107, SEQ ID NO:108, SEQ ID NO:109, SEQ ID 
NO: 110, SEQ ID NO: 11 1, SEQ ID N0:1 12, SEQ ID N0:113, SEQ ID NO: 114, SEQ ID 
NO:115, SEQEDN0:116, SEQ ID N0:117, SEQ IDN0:118, SEQ EDN0:119, SEQ ID 
NO: 120, and SEQ ID NO: 121, or the corresponding full-length sequence, or a functional 
derivative thereof. 

In preferred embodiments, the nucleic acid probe hybridizes to nucleic acid 
encoding at least 6, 12, 75, 90, 105, 120, 150, 200, 250, 300 or 350 contiguous amino 
acids of a sequence selected from the group consisting of those set forth in SEQ ID 
NO:122, SEQ ID NO:123, SEQ ID N0.124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID 
NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ IDNO:130, SEQ ID NO:131, SEQ ID 
NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID 
NO:137, SEQ ED NO:138, SEQ ID NO: 139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID 
NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID 
NO: 147, SEQ ID NO: 148, SEQ ED NO: 149, SEQ ED NO: 150, SEQ ED NO:151, SEQ ID 
NO:152, SEQ ED NO:153, SEQ ED NO:154, SEQ ED NO:155, SEQ ED NO:156, SEQ ED 
NO: 157, SEQ ED NO: 158, SEQ ED NO: 159, SEQ ED NO: 160, SEQ ED NO:161, SEQ ID 
NO:162, SEQ EDNO:163, SEQ ED NO:164, SEQ ED NO:165. SEQ ED NO: 166, SEQ ID 
NO:167, SEQ ED NO:168, SEQ ED NO:169, SEQ ED NO:170, SEQ ED NO:171, SEQ ED 
NO:172, SEQ ED NO:173, SEQ ED NO:174, SEQ ED NO:175, SEQ ED NO: 176, SEQ ID 
NO:177, SEQ ED NO:178, SEQ ED NO:179, SEQ ED NO:180, SEQ ED NO:181, SEQ ED 
NO:182, SEQ ED NO:183, SEQ ED NO:184, SEQ ED NO:185, SEQ ED NO:186, SEQ ED 
NO:187, SEQ ED NO:188, SEQ ED NO:189, SEQ ED NO:190, SEQ ED NO:191, SEQ ID 
NO:199, SEQ ED NO:193, SEQ ED NO:194, SEQ ED NO:195, SEQ ED NO:196, SEQ ID 
NO:197, SEQ ED N0.198, SEQ ED NO:199, SEQ ED NO:200, SEQ ED NO:201, SEQ ED 
NO:202, SEQ ED NO:203, SEQ ED NO:204, SEQ ED NO:205, SEQ ED NO:206, SEQ ED 
NO:207, SEQ ED NO:208, SEQ ED NO:209, SEQ ED NO.210, SEQ ED NO:21 1, SEQ ED 
NO:212, SEQ ED NO:213, SEQ ED NO:214, SEQ ED NO:215, SEQ ED NO:216, SEQ ID 
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NO:2 1 7, SEQ ID NO:218, SEQ ID NO:2 1 9, SEQ ID NO:220, SEQ ID NO:22 1 , SEQ ID 
NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID 
NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ED NO:230, SEQ ID NO:23 1 , SEQTD 
NO:232, SEQ ED NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ ID NO:236, SEQ ED 
NO:237, SEQ ED NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ ID NO:241, and SEQ 
ID NO:242, or the corresponding full-length amino acid sequence, or functional 
derivatives thereof. 

Methods for using the probes include detecting the presence or amount of kinase 
RNA in a sample by contacting the sample with a nucleic acid probe under conditions 
such that hybridization occurs and detecting the presence or amount of the probe bound to 
kinase RNA. The nucleic acid duplex formed between the probe and a nucleic acid 
sequence coding for a kinase polypeptide may be used in the identification of the sequence 
of the nucleic acid detected (Nelson et al., in Nonisotopic DNA Probe Techniques, 
Academic Press, San Diego, Kricka, ed., p. 275, 1992, hereby incorporated by reference 
herein in its entirety, including any drawings, figures, or tables). Kits for performing such 
methods may be constructed to include a container means having disposed therein a 
nucleic acid probe. 

In a third aspect, the invention describes a recombinant cell or tissue comprising a 
nucleic acid molecule encoding a kinase polypeptide selected from the group consisting of 
SEQ ED NO:122, SEQ ED NO:123, SEQTD NO:124, SEQ ED NO:125, SEQ ED NO:126, 
SEQ ED NO:127, SEQ ED NO:128, SEQ ED NO:129, SEQ ED NO:130, SEQ ED NO:131, 
SEQEDNO:132, SEQEDNO:133, SEQEDNO:134, SEQ ED NO.135, SEQIDNO:136, 
SEQ ED NO: 137, SEQ ED NO: 13 8, SEQ ED NO: 139, SEQ ED NO: 140, SEQ ED NO: 141, 
SEQ ED NO:142, SEQ ED NO:143, SEQ ED NO:144, SEQ ED NO:145, SEQ ED NO.146, 
SEQ ED NO:147, SEQ ED NO:148, SEQ ED NO:149, SEQ ED NO:150, SEQ ED NO:151, 
SEQ ED NO:152, SEQ ED NO:153, SEQ ID NO:154, SEQ ED NO:155, SEQ ED NO:156, 
SEQ ED NO:157, SEQ ED NO:158, SEQ ED NO:159, SEQ ED NO:160, SEQ ED NO:161, 
SEQ ED NO:162, SEQ ED NO:163, SEQ ED NO:164, SEQ ED NO:165. SEQ ID NO:166, 
SEQ ED NO: 167, SEQ ED NO: 168, SEQ ED NO: 169, SEQ ED NO: 170, SEQ ID NO:171, 
SEQ ED NO:172, SEQ ED NO:173, SEQ ED NO:174, SEQ ED NO:175, SEQ ED NO:176, 
SEQ ED NO:177, SEQ ED NO:178, SEQ ED NO:179, SEQ ED NO:180, SEQ ED NO:181, 
SEQ ED NO:182, SEQ ED NO:183, SEQ ED NO:184, SEQ ED N0.185, SEQ ED NO:186, 
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SEQ ID NO:187, SEQ ID N0.188, SEQ ID NO:189, SEQ ED NO:190, SEQ ID NO:191, 
SEQ ID NO:199, SEQ ED NO:193, SEQ ED NO:194, SEQ ED NO:195, SEQ ED NO:196, 
SEQ ED NO:197, SEQ ED N0:198, SEQ ED NO:199, SEQ ED NO:200, SEQ ED NO:201, 
SEQ ED NO:202, SEQ ED NO:203, SEQ ED NO:204, SEQ ED NO:205, SEQ ED NO:206, 
SEQ ED NO:207, SEQ ED NO:208, SEQ ED NO:209, SEQ ED NO:210, SEQ ED N0:211, 
SEQ ED NO:212, SEQ ED NO:213, SEQ ED NO.214, SEQ ED NO:21 5, SEQ ED NO:216, 
SEQ ED NO:217, SEQ ED NO:218, SEQ ED NO:219, SEQ ED NO.220, SEQ ED NO:221, 
SEQ ED NO:222, SEQ ED NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ ED NO:226, 
SEQ ED NO:227, SEQ ED NO:228, SEQ ED NO:229, SEQ ED NO:230, SEQ ED NO:231, 
SEQ ED NO:232, SEQ ED NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ ED NO:236, 
SEQ ED NO-.237, SEQ ED NO:238, SEQ ED NO:239, SEQ EO NO:240, SEQ ED NO:241, 
and SEQ ED NO:242. In such cells, the nucleic acid may be under the control of the 
genomic regulatory elements, or may be under the control of exogenous regulatory 
elements including an exogenous promoter. By "exogenous" it is meant a promoter that is 
not normally coupled in vivo transcriptionally to the coding sequence for the kinase 
polypeptides. 

The polypeptide is preferably a fragment of the protein encoded by an amino acid 
sequence selected from the group consisting of those set forth in SEQ ED NO: 122, SEQ ED 
NO: 123, SEQ ED NO: 124, SEQ ED NO: 125, SEQ ED NO:126, SEQ ED NO:127, SEQ ID 
NO:128, SEQ ED NO:129, SEQ ED NO:130, SEQ ED NO:131, SEQ ED NO:132, SEQ ED 
NO:133, SEQ ED NO:134, SEQ ED NO: 135, SEQ ED NO:136, SEQ ED NO:137, SEQ ID 
NO:138, SEQ ED NO:139, SEQ ED NO:140, SEQ ED NO:141, SEQ ED NO:142, SEQ ED 
NO:143, SEQ ID NO: 144, SEQ ED NO:145, SEQ ED NO:146, SEQ ID NO:147, SEQ ID 
NO: 148, SEQ ED NO: 149, SEQ ED NO: 150, SEQ ED NO:151, SEQ ED NO: 152, SEQ ED 
NO:153, SEQ EDNO:154, SEQ ED NO:155, SEQ ED NO:156, SEQ ED NO:157, SEQ ED 
NO:158, SEQ ED NO: 159, SEQ ED NO:160, SEQ EDNO:161, SEQ ED NO:162, SEQ ED 
NO: 163, SEQ ED NO: 164, SEQ ED NO: 165. SEQ ED NO: 166, SEQ ID NO: 167, SEQ ED 
NO:168, SEQ ED NO:169, SEQ ED NO:170, SEQ ED NO:171, SEQ ED NO:172, SEQ ED 
NO:173, SEQ ED NO:174, SEQ ED NO:175, SEQ ED NO:176, SEQ ED NO:177, SEQ ED 
NO: 178, SEQ ED NO: 179, SEQ ED NO: 180, SEQ ED NO:181, SEQ ED NO: 182, SEQ ED 
NO:183, SEQ ED NO:184, SEQ ED NO: 185, SEQ ED NO:186, SEQ ED NO:187, SEQ ED 
NO:188, SEQ ED NO:189, SEQ ED NO:190, SEQ ED NO:191, SEQ ED NO:199, SEQ ED 
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NO: 193, SEQ ED NO: 194, SEQIDNO:195, SEQ ID NO: 196, SEQ ID NO: 197, SEQ ID 
NO: 198, SEQ ID NO: 199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID 
NO:203, SEQ ID NO:204, SEQ ID NOr205rSEQ*ID NO:206, SEQ ID NO:207, SEQ ID 
NO:208, SEQ ED NO:209, SEQ ED NO.210, SEQ ED NO:21 1, SEQ ED NO:212, SEQ ED 
NO:213, SEQ ED NO:214, SEQ ED NO:215, SEQ ED NO:216, SEQ ED NO:217, SEQ ID 
NO:218, SEQ ED NO:219, SEQ ED NO:220, SEQ ED NO:221, SEQ ED NO:222, SEQ ID 
NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ ED NO:226, SEQ ED NO:227, SEQ ID 
NO:228, SEQ ED NO:229, SEQ ED NO:230, SEQ ID NO:231, SEQ ED NO:232, SEQ ED 
NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ ED NO:236, SEQ ED NO:237, SEQ ED 
NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ ED NO:241 , and SEQ ED NO:242, or the 
corresponding full-length amino acid sequence. By "fragment," is meant an amino acid 
sequence present in a kinase polypeptide. Preferably, such a sequence comprises at least 
10, 20, 40, 50, 75, 100, 200, or 300 contiguous amino acids a sequence selected from the 
group consisting of those set forth in SEQ ED NO:122, SEQ ED NO:123, SEQ ED NO:124, 
SEQ ED NO:125, SEQ ED NO:126, SEQ ED NO:127, SEQ ID NO:128, SEQ ED NO:129, 
SEQ ED NO:130, SEQ ED NO:131, SEQ ED NO:132, SEQ ID NO:133, SEQ ID NO:134, 
SEQ ED NO:135, SEQ ED NO:136, SEQ ED NO:137, SEQ ED NO:138, SEQ ED NO.139, 
SEQ ED NO: 140, SEQ ED NO.141, SEQ ED N0.142, SEQ ED NO: 143, SEQ ID NO: 144, 
SEQ ED NO: 145, SEQ ED NO: 146, SEQ ED NO: 147, SEQ ID NO: 148, SEQ ED NO: 149, 
SEQ ED NO:150, SEQ ID NO:151, SEQ ED NO:152, SEQ ED NO:153, SEQ ED NO:154, 
SEQ ED NO: 155, SEQ ED NO: 156, SEQ ED NO: 157, SEQ ED NO: 158, SEQ ED NO: 159, 
SEQ ED NO:160, SEQ ED NO:161, SEQ ED NO:162, SEQ ED NO:163, SEQ ED NO.164, 
SEQ ID NO: 165. SEQ ED NO: 166, SEQ ID NO: 167, SEQ ED NO: 168, SEQ ID NO: 169, 
SEQ ED NO:170, SEQ ED NO: 171, SEQ ED NO:172, SEQ ED NO:173, SEQ ED NO:174, 
SEQ ED NO: 175, SEQ ED NO: 176, SEQ ED NO: 177, SEQ ED NO: 178, SEQ ED NO: 179, 
SEQ ED NO: 180, SEQ ED NO: 181, SEQ ED NO: 182, SEQ ID NO: 183, SEQ ED NO: 184, 
SEQ ED NO: 185, SEQ ED NO: 186, SEQ ED NO: 187, SEQ ED NO: 188, SEQ ED NO: 189, 
SEQ ED NO: 190, SEQ ED NO: 191, SEQ ED NO: 199, SEQ ID NO: 193, SEQ ED NO: 194, 
SEQ ED NO: 195, SEQ ED NO: 196, SEQ ED NO: 197, SEQ ED NO: 198, SEQ ED NO: 199, 
SEQ ED NO:200, SEQ ED NO:201, SEQ ED NO:202, SEQ ED NO:203, SEQ ED NO:204, 
SEQ EDNO:205, SEQ ED NO:206, SEQ ED NO:207, SEQ ED NO:208, SEQ ED NO:209, 
SEQ ED NO:210, SEQ ED NO:211, SEQ ED NO:212, SEQ ID NO:213, SEQ ED NO:214, 
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SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, 
SEQ ID NO.220, SEQ ID NO:221, SEQ ID NO:222, SEQ ED NO:223, SEQ ID NO:224, 
SEQ ID NO:225, SEQ-ID NOT226, SEQ ED N0.227, SEQ ED NO:228, SEQ ED NO:229, 
SEQ ED NO:230, SEQ ED NO:231, SEQ ED NO:232, SEQ ED NO:233, SEQ ED NO:234, 
SEQ ED NO:235, SEQ ED NO:236, SEQ ED NO:237, SEQ ED NO:238, SEQ ID NO:239, 
SEQ ED NO:240, SEQ ED NO:241, and SEQ ED NO:242, or of the corresponding full- 
length amino acid sequence, or a functional derivative thereof. 

In a fourth aspect, the invention features an isolated, enriched, or purified kinase 
polypeptide selected from the group consisting of SEQ ED NO:122, SEQ ED NO:123, SEQ 
ED NO:124, SEQ ED NO:125, SEQ ED NO:126, SEQ ED NO:127, SEQ ID NO:128, SEQ 
ED NO:129, SEQ ED NO: 130, SEQ ED NO: 131, SEQ ED NO: 132, SEQ ID NO: 133, SEQ 
ED NO:134, SEQ ED NO:135, SEQ ED NO:136, SEQ ED N0.137, SEQ ID NO:138, SEQ 
ED NO:139, SEQ ED NO: 140, SEQ ED NO:141, SEQ ED NO:142, SEQ ED NO:143, SEQ 
ED NO:144, SEQ ED NO:145, SEQ ED NO:146, SEQ ED NO: 147, SEQ ED NO:148, SEQ 
ED NO: 149, SEQ ED NO: 150, SEQ ED NO: 151, SEQ ID NO: 152, SEQ ED NO: 153, SEQ 
ED NO: 154, SEQ ED NO: 155, SEQ ED NO: 156, SEQ ED NO: 157, SEQ ED NO: 15 8, SEQ 
ED NO:159, SEQ ED NO:160, SEQ ED NO:161, SEQ ED NO:162, SEQ ED NO:163, SEQ 
ED NO:164, SEQ ED NO:165. SEQ ED NO:166, SEQ ED NO:167, SEQ ED NO:168, SEQ 
ED NO: 169, SEQ ED NO: 170, SEQ ED NO: 171, SEQ ED NO: 172, SEQ ID NO: 173, SEQ 
ED NO:174, SEQ ED NO:175, SEQ ED NO:176, SEQ ED NO:177, SEQ ED NO:178, SEQ 
ED NO:179, SEQ ED NO: 180, "SEQ ED NO: 181, SEQ ED NO: 182, SEQ ED NO: 183, SEQ 
ED NO: 184, SEQ ED NO: 185, SEQ ED NO: 186, SEQ ED NO: 187, SEQ ID NO: 188, SEQ 
ED NO:189, SEQ ED NO:190, SEQ ED NO:191, SEQ ED NO:199, SEQ ED NO:193, SEQ 
ED NO:194, SEQ EDNO:195, SEQ ED NO:196, SEQ ED NO:197, SEQ ED NO:198, SEQ 
ID NO:199, SEQ ED NO:200, SEQ ED NO:201, SEQ ED NO:202, SEQ ED NO:203, SEQ 
ED NO:204, SEQ ED NO:205, SEQ ED NO:206, SEQ ED NO:207, SEQ ED NO:208, SEQ 
ED NO:209, SEQ ED NO:210, SEQ ED NO:21 1, SEQ ED NO:212, SEQ ED NO:213, SEQ 
ED NO:214, SEQ ED NO:215, SEQ ED NO:216, SEQ ED NO:217, SEQ ED NO:218, SEQ 
ED NO:219, SEQ ED NO.220, SEQ ED NO:221, SEQ ED NO:222, SEQ ED NO:223, SEQ 
ED NO-.224, SEQ ED NO:225, SEQ ED NO:226, SEQ ED NO:227, SEQ ED NO:228, SEQ 
ED NO-.229, SEQ ED NO:230, SEQ ED NO:231, SEQ ED NO:232, SEQ ED NO:233, SEQ 
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ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ 
ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242. 

By "isolated" in reference to a polypeptide is meant a polymer of amino acids (2 or 
more amino acids) conjugated to each other, including polypeptides that are isolated from 
a natural source or that are synthesized. The isolated polypeptides of the present invention 
are unique in the, sense that they are not found in a pure or separated state in nature. Use 
of the term "isolated" indicates that a naturally occurring sequence has been removed from 
its normal cellular environment. Thus, the sequence may be in a cell-free solution or 
placed in a different cellular environment. The term does not imply that the sequence is 
the only amino acid chain present, but that it is essentially free (about 90 - 95% pure at 
least) of non-amino acid material naturally associated with it. 

By the use of the term "enriched" in reference to a polypeptide is meant that the 
specific amino acid sequence constitutes a significantly higher fraction (2 - 5 fold) of the 
total amino acid sequences present in the cells or solution of interest than in normal or 
diseased cells or in the cells from which the sequence was taken. This could be caused by 
a person by preferential reduction in the amount of other amino acid sequences present, or 
by a preferential increase in the amount of the specific amino acid sequence of interest, or 
by a combination of the two. However, it should be noted that enriched does not imply 
that there are no other amino acid sequences present, just that the relative amount of the 
sequence of interest has been significantly increased. The term significant here is used to 
indicate that the level of increase is useful to the person making such an increase, and 
generally means an increase relative to other amino acid sequences of about at least 2-fold, 
more preferably at least 5- to 1 0-fold or even more. The term also does not imply that 
there is no amino acid sequence from other sources. The other source of amino acid 
sequences may, for example, comprise amino acid sequence encoded by a yeast or 
bacterial genome, or a cloning vector such as pUC19. The term is meant to cover only 
those situations in which man has intervened to increase the proportion of the desired 
amino acid sequence. 

It is also advantageous for some purposes that an amino acid sequence be in 
purified form. The term "purified" in reference to a polypeptide does not require absolute 
purity (such as a homogeneous preparation); instead, it represents an indication that the 
sequence is relatively purer than in the natural environment. Compared to the natural level 
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this level should be at least 2-5 fold greater (e.g., in terms of mg/mL). Purification of at 
least one order of magnitude, preferably two or three orders, and more preferably four or 
five orders of magnitude is expressly contemplated: The substance is preferably free of 
contamination at a functionally significant level, for example 90%, 95%, or 99% pure. 

In preferred embodiments, the kinase polypeptide is a fragment of the protein 
encoded by an amino acid sequence selected from the group consisting of those set forth in 
SEQ ID NO:122, SEQ ID NO:123, SEQ TD NO:124, SEQ ID NO:125, SEQ ID NO:126, 
SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NQ:130, SEQ ID NO:131, 
SEQ ID NO:132, SEQ ID N0.133, SEQ ED NO:134, SEQ ID NO:135, SEQ ID NO:136, 
SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID N0.141, 
SEQ ID NO: 142, SEQ IDNO:143, SEQ ID NO:144, SEQ ED NO:145, SEQ EDNO:146, 
SEQ ED NO:147, SEQ ED NO:148, SEQ ED NO:149, SEQ ED NO:150, SEQ ED NO:151, 
SEQ ED NO:152, SEQ ED NO:153, SEQ ED NO:154, SEQ ED NO:155, SEQ ED NO:156, 
SEQ ED NO:157, SEQ ED NO:158, SEQ ED NO:159 ? SEQ ED NO:160, SEQ ED NO:161, 
SEQ ED NO-.162, SEQ ED NO:163, SEQ ED NO:164, SEQ ED N0:165. SEQ ED NO:166, 
SEQ ED NO:167, SEQ ID NO:168, SEQ ED NO:169, SEQ ED NO:170, SEQ ED NO:171, 
SEQ ED NO:172, SEQ ED NO:173, SEQ ED NO:174, SEQ ED NO:175, SEQ ED NO:176, 
SEQ ED NO:177, SEQ ED NO:178, SEQ ED NO:179, SEQ ED NO:180, SEQ ED NO:181, 
SEQEDNO-.182, SEQEDNO:183, SEQ ED NO: 184, SEQ ED NO:185, SEQEDNO:186, 
SEQEDNO:187, SEQEDNO:188, SEQ EDNO:189, SEQ ED NO:190, SEQ ED N0.191, 
SEQ ED NO:199, SEQ ED N0:193, SEQ ED NO:194, SEQ ED NO:195, SEQ ED NO:196, 
SEQ ED NO:197, SEQ ED NO:198, SEQ ED NO:199, SEQ ED NO:200, SEQ ED NO:201, 
SEQ ED NO:202, SEQ ED NO:203, SEQ ED NO:204, SEQ ED NO:205, SEQ ED NO:206, 
SEQ ED NO:207, SEQ ED NO:208, SEQ ED NO:209. SEQ ED NO:210, SEQ ED NO:21 1 , 
SEQ ED NO:212, SEQ ED N0.213, SEQ ED NO:214, SEQ ED NO:215, SEQ ED NO:2l6, 
SEQ ED NO:217, SEQ ED NO:218, SEQ ED NO:219, SEQ ED NO:220, SEQ ED NO:221, 
SEQ ED NO:222, SEQ ED NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ ED NO:226, 
SEQ ED NO:227, SEQ ED NO:228, SEQ ED NO:229, SEQ ED NO:230, SEQ TD NO:231, 
SEQ ED NO:232, SEQ ED NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ ED NO:236, 
SEQ ED NO:237, SEQ ED NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ ED NO:241 , 
and SEQ ED NO:242, or the corresponding full-length amino acid sequences. Preferably, 
the kinase polypeptide contains at least 10, 20, 40, 50, 75, 100, 200, or 300 contiguous 
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amino acids a sequence selected from the group consisting of those set forth in SEQ ED 
NO:122, SEQ ED NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ED 
NO: 127, SEQ ED NO: 128, SEQ ID NO: 129, SEQ ED NO: 130, SEQ ED NO:131, SEQ ED 
NO:132, SEQ ED NO:133, SEQ ED NO:134, SEQ ED N0.135, SEQ ED NO:136, SEQ ED 
NO:137, SEQ ED NO:138, SEQ ED NO:139, SEQ ED NO.140, SEQ ED NO:141, SEQ ED 
NO:142, SEQEDNO:143,SEQEDNO:144, SEQEDNO:145, SEQEDNO:146, SEQ ED 
NO: 1 47, SEQ ED NO: 1 48, SEQ ED NO: 1 49, SEQ ED NO: 1 50, SEQ ED NO: 1 5 1 , SEQ ID 
NO: 152, SEQ ED NO: 153, SEQ ID NO: 154, SEQ ED NO: 155, SEQ ED NO: 156, SEQ ED 
NO: 1 57, SEQ ED NO: 1 58, SEQ ED NO: 159, SEQ ED NO: 1 60, SEQ ID NO: 1 61 , SEQ ED 
NO: 162, SEQ ED NO:163, SEQ ED NO:164, SEQ ED NO:165. SEQ ED N0.166, SEQ ID 
NO:167, SEQEDNO:168,SEQEDNO:169, SEQEDNO:170, SEQ ED NO: 171, SEQ ID 
NO: 172, SEQ ED NO: 173, SEQ ED NO: 174, SEQ ED NO: 175, SEQ ED NO: 176, SEQ ED 
NO: 177, SEQ ED NO:178, SEQ EDN0.179, SEQ ED NO: 180, SEQ ED NO: 181, SEQ ID 
NO: 182, SEQ ED NO: 183, SEQ ED NO: 184, SEQ ED NO: 185, SEQ ED NO: 186, SEQ ED 
NO: 187, SEQ LD NO: 188, SEQ ED NO: 189, SEQ ED NO: 190, SEQ ED NO: 191, SEQ ED 
NO: 1 99, SEQ ED NO: 1 93, SEQ ED NO: 1 94, SEQ ED NO: 1 95, SEQ ED NO: 1 96, SEQ ED 
NO: 197, SEQ ED N0.198, SEQ ED NO: 199, SEQ ED NO:200, SEQ ED NO:201, SEQ ED 
NO:202, SEQ ED NO:203, SEQ ED NO:204, SEQ ED NO:205, SEQ ED NO:206, SEQ ID 
NO:207, SEQ ED NO:208, SEQ ED NO:209, SEQ ED NO:210, SEQ ID NO:21 1, SEQ ED 
NO:212, SEQ ED NO:213, SEQ ED NO:214, SEQ ED NO:215, SEQ ED NO:216, SEQ ID 
NO:217, SEQ ED NO:218, SEQ ED NO:219, SEQ ED NO:220, SEQ ID NO:221, SEQ ID 
NO:222, SEQ ID NO:223, SEQ ED NO:224, SEQ ED N0.225, SEQ ED NO:226, SEQ ED 
NO:227, SEQ ED NO:228, SEQ ED NO:229, SEQ ED NO:230, SEQ ID NO:231, SEQ ID 
NO:232, SEQ ID NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ ED NO:236, SEQ ED 
NO:237, SEQ ED NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ ED NO:241, and SEQ 
ED NO:242, or the corresponding full-length amino acid sequence, or a functional 
derivative thereof. 

In preferred embodiments, the kinase polypeptide comprises an amino acid 
sequence having (a) an amino acid sequence selected from the group consisting of those 
set forth in SEQ ID NO:122, SEQ ED NO:123, SEQ ED NO:124, SEQ ED NO:125, SEQ 
ED N0.126, SEQ ED NO:127, SEQ ED NO:128, SEQ ED NO:129, SEQ ED NO:130, SEQ 
ED NO:131, SEQ ED NO: 132, SEQ ED NO: 133, SEQ ED NO: 134, SEQ ID NO: 135, SEQ 
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ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ED NO:139, SEQ ID NO:140, SEQ 
ED NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ED NO:144, SEQ ID NO: 145, SEQ 
ID NOT146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ 
ED NO:151, SEQ ED NO:152, SEQ ED NO:153, SEQ ED NO:154, SEQ ED NO:155, SEQ 
ED NO:156, SEQ ED NO:157, SEQ ED NO:158, SEQ ED NO:159, SEQ ED NO:160, SEQ 
ED NO:161, SEQ ED NO:162, SEQ ED NO: 163, SEQ ED NO:164, SEQ ED N0.165. SEQ 
ED NO:166, SEQ ED N0:167, SEQ ED NO:168, SEQ ED N0.169, SEQ ED NO:170, SEQ 
ED NO:171, SEQ ED N0:172, SEQ ED NO:173, SEQ ED NO:174, SEQ ED NO:175, SEQ 
ED NO-.176, SEQ ED NO:177, SEQ ED NO:178, SEQ ED NO:179, SEQ ED NO:180, SEQ 
ED NO: 181, SEQ ED NO:182, SEQ ED NO:183, SEQ ED NO:184, SEQ ED NO:185, SEQ 
ED NO:186, SEQ ED NO:187, SEQ ED NO:188, SEQ ED NO:189, SEQ ED NO:190, SEQ 
ED NO:19l', SEQ ED NO:199, SEQ ED NO:193, SEQ ED NO:194, SEQ ED NO:195, SEQ 
ED NO:196, SEQ ED NO:197, SEQ ED NO:198, SEQ ED NO:199, SEQ ED NO:200, SEQ 
ED NO:20l', SEQ ED NO:202, SEQ ID NO:203, SEQ ED NO:204, SEQ ED NO:205, SEQ 
ED NO:206', SEQ ED NO:207, SEQ ED NO:208, SEQ ED NO:209, SEQ ED NO:210, SEQ 
ED NO:21l! SEQ ED NO:212, SEQ ED NO:213, SEQ ED NO:214, SEQ ED NO:215, SEQ 
ED NO:2ie! SEQ ED NO:217, SEQ ED NO:218, SEQ ED NO:219, SEQ ED NO:220, SEQ 
ED NO:22ll SEQ ED NO:222, SEQ ED NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ 
ED NO:226[ SEQ ED NO:227, SEQ ED NO:228, SEQ ED NO:229, SEQ ED NO:230, SEQ 
ED NO:231, SEQ ED NO:232, SEQ ED NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ 
ED NO:23e! SEQ ED NO:237, SEQ ED NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ 
ED NO:241, and SEQ ED NO:242; (b) an amino acid sequence selected from the group 

123, SEQ ED NO: 124, SEQ 

128, SEQEDNO:129,SEQ 
133,SEQEDNO:134,SEQ 
138, SEQEDNO:139,SEQ 
143, SEQEDNO:144, SEQ 
148, SEQ ED NO: 149, SEQ 
153, SEQEDNO:154, SEQ 
158, SEQ ED NO: 159, SEQ 
163, SEQ ED NO:164, SEQ 
168,SEQEDNO:169,SEQ 



consisting of those set forth in SEQ ED NO:122, SEQ ED NO 



EDNO:125, SEQ ED NO 
EDNO:130,SEQEDNO 
EDNO:135, SEQ ED NO 
EDNO:140, SEQ ED NO 
EDNO:145,SEQEDNO 
ED NO: 150, SEQ ED NO 
EDNO:155,SEQEDNO 
EDNO:160, SEQ ED NO 
EDNO:165.SEQEDNO 



126, SEQ ED NO: 127, SEQ ED NO 
131, SEQ ED NO: 132, SEQ ED NO 
136, SEQ ED NO: 137, SEQ ED NO 
141, SEQ ED NO: 142, SEQ ED NO 
146, SEQ ED NO:147, SEQ ED NO 
151, SEQ ED NO: 152, SEQ ED NO 
156, SEQ ED NO:157, SEQ ED NO 
161, SEQ ED NO: 162, SEQ ED NO 
1 66, SEQ ED NO: 1 67, SEQ ED NO 
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ED NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174 3 SEQ 
ID NO:175, SEQ ID NO:176, SEQ ID N0.177, SEQ ED NO:178, SEQ ED NO:179, SEQ 
ED NO: 180, SEQ ED NO: 181, SEQ ED NO: 182, SEQ ED NO: 183, SEQ ED NO:184rSEQ 
ED NO.-185, SEQ ED NO: 186, SEQ ED NO: 187, SEQ ID N0.188, SEQ ED NO: 189, SEQ 
ID NO: 190, SEQ ID NO:191, SEQ ED NO:199, SEQ EDNO:193, SEQ ED NO:194, SEQ 
ED NO:195, SEQ ED NO:196, SEQ ED NO:197, SEQ ED NO:198, SEQ ID NO:199, SEQ 
ED NO.200, SEQ ED NO:201, SEQ ED NO:202, SEQ ED NO.203, SEQ ID NO:204, SEQ 
ED NO:205, SEQ ED NO:206, SEQ ED NO.207, SEQ ED NO:208, SEQ ID NO:209, SEQ 
ED NO:210, SEQ ED NO:21 1, SEQ ED NO:212, SEQ ED N0.213, SEQ ED NO:214, SEQ 
ED NO:215, SEQ ED NO:216, SEQ ED NO:217, SEQ ED NO:218, SEQ ED NO:219, SEQ 
ED NO:220, SEQ ED NO:221, SEQ ED NO:222, SEQ ED NO:223, SEQ ED NO:224, SEQ 
ED NO:225, SEQ ED NO:226, SEQ ED NO:227, SEQ ED NO:228, SEQ ED NO:229, SEQ 
ED NO:230, SEQ ED NO:231, SEQ ED NO:232, SEQ ED NO:233, SEQ ED NO:234, SEQ 
ED NO:235, SEQ ED NO:236, SEQ ED NO:237, SEQ ED NO:238, SEQ ED NO:239, SEQ 
ED NO.240, SEQ ED NO:241, and SEQ ID NO:242, except that it lacks one or more, but 
not all, of a domain selected from the group consisting of an N-terminal domain, a 
catalytic domain, a C-terminal domain, a coiled-coil structure region, a proline-rich region, 
a spacer region, an insert, and a C-terminal tail; (c) an amino acid sequence of a domain of 
a polypeptide selected from the group consisting of those set forth in SEQ ED NO: 122, 
SEQ ED NO:123, SEQ ED NO:124, SEQ ED NO:125, SEQ ID NO:126, SEQ ED NO:127, 
SEQ ED NO:128, SEQ ED NO:129, SEQ ED NO:130, SEQ ED NO:131, SEQ ED NO:132, 
SEQ ED NO:133, SEQ ED NO:134, SEQ ED NO:135, SEQ ED NO:136, SEQ ED NO:137, 
SEQ ED NO:138, SEQ ED NO:139, SEQ ED NO:140, SEQ ED NO:141, SEQ ED NO:142, 
SEQ ED NO:143, SEQ ED NO:144, SEQ ED NO:145, SEQ ED NO:146, SEQ ED NO:147, 
SEQ ED NO:148, SEQ ED NO:149, SEQ ED NO:150, SEQ ED NO:151, SEQ ED NO:152, 
SEQ ED NO: 153, SEQ ED NO: 154, SEQ ED NO: 155, SEQ ED NO: 156, SEQ ED NO: 157, 
SEQ ED NO:158, SEQ ED NO:159, SEQ ID NO:160, SEQ ED NO:161, SEQ ED NO:162, 
SEQ ED NO: 163, SEQ ED NO: 164, SEQ ED NO: 165. SEQ ED NO: 166, SEQ ED NO: 167, 
SEQ ED NO: 168, SEQ ED NO: 169, SEQ ED NO: 170, SEQ ED NO: 171, SEQ ID NO: 172, 
SEQ ED NO: 173, SEQ ED NO: 1 74, SEQ ED NO: 1 75, SEQ ED NO: 1 76, SEQ ED NO: 1 77, 
SEQ ED NO: 178, SEQ ED NO: 179, SEQ ED NO: 180, SEQ ED NO: 181, SEQ ED NO: 182, 
SEQ ED NO: 183, SEQ ED NO: 184, SEQ ED NO: 185, SEQ ED NO: 186, SEQ ED NO: 187, 
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SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, 
SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, 
SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ EDN0:2Ui; SEQ ID NO:202, 
SEQ ID NO-.203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, 
SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID N0:21 1, SEQ ID NO:212, 
SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, 
SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221 , SEQ ID NO:222, 
SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, 
SEQ ED NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, 
SEQ ED NO:233, SEQ ED NO:234, SEQ ID NO:235, SEQ ED NO:236, SEQ ID NO:237, 
SEQ ED NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ ED NO:241, and SEQ ED 
NO:242 where the domain is selected from the group consisting of an N-terminal domain, 
a catalytic domain, a C-terminal domain, a coiled-coil structure region, a proline-rich 
region, a spacer region, an insert, and a C-terminal tail; or (d) an amino acid sequence 
selected from the group consisting of those set forth in SEQ ED NO:122, SEQ ED NO:123. 
SEQ ED NO:124, SEQ ED NO:125, SEQ ED NO:126, SEQ ED NO:127, SEQ ED NO:128, 
SEQ ED NO:129, SEQ ED NO:130, SEQ ED NO:131, SEQ ED NO:132, SEQ ED NO:133, 
SEQ ED NO:134, SEQ ED NO:135, SEQ ED NO:136, SEQ ED NO:137, SEQ ED NOH38, 
SEQ ED NO:139, SEQ ED NO:140, SEQ ED NO:141, SEQ ED NO:142, SEQ ED NO:143, 
SEQ ED NO:144, SEQ ED NO:145, SEQ ED NO:146, SEQ ED NO:147, SEQ ED NO:148, 
SEQ ED NO:149, SEQ ED NO:150, SEQ ED NO:151, SEQ ED NO:152, SEQ ED NO:153, 
SEQ ED NC-.154, SEQ ED NO:155, SEQ ED NO:156, SEQ ED NO:157, SEQ ID NO:158, 
SEQ ED NO:159, SEQ ED NO:160, SEQ ID N0:161, SEQ ED NO:162, SEQ ED NO:163, 
SEQ ED NO:164, SEQ ED NO:165. SEQ ED NO:166, SEQ ED NO:167, SEQ ED NO:168, 
SEQ ED NO:169, SEQ ED NO:170, SEQ ED NO:171, SEQ ED NO:172, SEQ ED NO:173, 
SEQ ED NO:174, SEQ ED NO:175, SEQ ED NO:176, SEQ ED N0.177, SEQ ED NO:178, 
SEQ ED NO:179, SEQ ED NO: 180, SEQ ED NO: 181, SEQ ID N0.182, SEQ ID NO: 183, 
SEQ ID NO: 184, SEQ ED NO: 185, SEQ ED NO: 186, SEQ ED NO: 187, SEQ ED NO:188, 
SEQ ED NO:189, SEQ ED NO:190, SEQ ED NO:191 , SEQ ED NO:199, SEQ ID NO:193, 
SEQ ED NO:194, SEQ ED NO:195, SEQ ED NO:196, SEQ ED NO:197, SEQ ED NO:198, 
SEQ ED NO-199, SEQ ED NO.200, SEQ ED NO:201 , SEQ ED NO.202, SEQ ID NO:203, 
SEQ ED NO 204, SEQ ID NO.205, SEQ ID NO.206, SEQ ED NO:207, SEQ ED NO.208, 
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213, 
218, 
223, 
228, 
233, 
:238, 



SEQ ID NO:209, SEQ ED NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO: 
SEQ ED NO:214, SEQ ED NO:215, SEQ ED NO:216, SEQ ED NO:217, SEQ ID NO: 
SEQ ED NO:219, SEQ ED NO:220, SEQTD'NO:221 , SEQ ED NO:222, SEQ ED NO: 
SEQ ED NO:224, SEQ ED NO:225, SEQ ED NO:226, SEQ ED NO:227, SEQ ID NO: 
SEQ ED NO:229, SEQ ED NO:230, SEQ ED NO:231, SEQ ED NO:232, SEQ ED NO: 
SEQ ED NO:234, SEQ ED NO:235, SEQ ED NO:236, SEQ ED NO:237, SEQ ED NO: 
SEQ ED NO:239, SEQ ED NO:240, SEQ ED NO:241, and SEQ ED N0.242, except that it 
lacks one or more, but not all, of the domains selected from the group consisting of a C- 
terminal domain, a catalytic domain, an N-terminal domain, a spacer region, a proline-nch 
region, a coiled-coil structure region, an insert, and a C-terminal tail. (The domain 
demarcations of the polypeptides of the invention are indicated in Table 2 by reference to 
the kinase domain.) 

The polypeptide can be isolated from a natural source by methods well-known in 
the art. The natural source may be mammalian, preferably human, blood, semen, or tissue, 
and the polypeptide may be synthesized using an automated polypeptide synthesizer. The 
isolated, enriched, or purified kinase polypeptide is preferably selected from the group 



consisting of those set forth in SEQ ED NO:122, SEQ ED NO:123, SEQ ED NO 



ED NO: 125, SEQ ED NO 
EDNO:130, SEQ ED NO 
ED NO:135, SEQ ED NO 
ED NO: 140, SEQ ED NO 
EDNO:145, SEQ ID NO 
ED NO: 150, SEQ ED NO 
EDNO:155, SEQ ED NO 
ED NO: 160, SEQ ED NO 
EDNO:165. SEQ ED NO 
ED NO: 170, SEQ ED NO 
EDNO:175, SEQ ED NO 
ED NO: 180, SEQ ED NO 
EDNO:185, SEQ ED NO 
ED NO: 190, SEQ ED NO 
ED NO: 195, SEQ ED NO 



126, SEQ ED NO: 127, SEQ ED NO: 128, SEQ ED NO 
131, SEQ ED NO: 132, SEQ ED NO: 133, SEQ ED NO 
136, SEQ ED NO: 137, SEQ ED NO: 138, SEQ ED NO 
141, SEQ ED NO:142, SEQ ED NO:143, SEQ ED NO 
146, SEQ ED NO: 147, SEQ ED NO: 148, SEQ ID NO 
151, SEQ ED NO: 152, SEQ ED NO: 153, SEQ ED NO 
156, SEQ ED NO:157, SEQ ED NO:158, SEQ ID NO 
161, SEQ ED NO:162, SEQ ED NO:163, SEQ ED NO 
166, SEQ ED NO: 167, SEQ ID NO:168, SEQ ID NO 
171, SEQ ED NO: 172, SEQ ID NO: 173, SEQ ED NO 
176, SEQ ED NO: 177, SEQ ED NO: 178, SEQ ED NO 
181, SEQ ED NO:182, SEQ ED NO:183, SEQ ID NO 
186, SEQ ED NO: 187, SEQ ED NO: 188, SEQ ED NO 
191, SEQ ED NO: 199, SEQ ID NO: 193, SEQ ED NO 
196, SEQ ED NO: 197, SEQ ED NO: 198, SEQ ED NO 



124, SEQ 
129, SEQ 
134, SEQ 
139, SEQ 
144, SEQ 
149, SEQ 
154, SEQ 
159, SEQ 
164, SEQ 
169, SEQ 
174, SEQ 
179, SEQ 
184, SEQ 
189, SEQ 
194, SEQ 
199, SEQ 
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ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO.203, SEQ ID NO.204, SEQ 
ID NO:205, SEQ ID NO:206, SEQ ID NO.207, SEQ ID NO:208, SEQ ID NO:209, SEQ 
1D-NO:210, SEQ ID NO:21 1, SEQ ED NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ — 
ED NO:215, SEQ EDNO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ 
ID NO:220, SEQ ID NO:221, SEQ ED NO:222, SEQ ID N0.223, SEQ ED NO:224, SEQ 
ED NO:225, SEQ ED NO:226, SEQ ED NO:227, SEQ ED NO:228, SEQ ID NO:229, SEQ 
ED NO:230, SEQ ED NO:231, SEQ ED NO:232, SEQ ED NO:233, SEQ ED NO:234, SEQ 
ED NO:235, SEQ ED NO:236, SEQ ED NO:237, SEQ ED NO:238, SEQ ED NO:239, SEQ 
ED NO:240, SEQ ID NO:241, and SEQ ED NO:242A. 

In some embodiments the invention includes a recombinant kinase polypeptide 
selected from the group consisting of SEQ ED NO: 122, SEQ ID NO: 123, SEQ ED NO: 124, 
SEQ ED NO:125, SEQ ED NO:126, SEQ ED NO:127, SEQ ED NO:128, SEQ ED NO:129, 
SEQ ED NO:130, SEQ ED NO:131, SEQ ED NO:132, SEQ ED NO:133, SEQ ED NO:134, 
SEQ ED NO:135, SEQ ED NO:136, SEQ ED NO:137, SEQ ED NO:138, SEQ ED NO:139, 
SEQ ID NO:140, SEQ ED NO:141, SEQ ED NO: 142, SEQ ED NO:143, SEQ ED NO:144, 
SEQ ED NO: 145, SEQ ED NO: 146, SEQ ED NO: 147, SEQ ED N0.148, SEQ ED NO.149, 
SEQEDNO:150, SEQ ED NO: 151, SEQ ED NO: 152, SEQ ED NO:153, SEQ ED NO:154, 
SEQ ED NO:155, SEQ ED NO:156, SEQ ID NO:157, SEQ ED NO:158, SEQ ED NO:159, 
SEQ ED NO:160, SEQEDNO:l61, SEQ ED NO:162, SEQIDNO:163, SEQ ED NO:164, 
SEQ ED NO:165. SEQ ID NO:166, SEQ ED NO:167, SEQ ED NO:168, SEQ ED NO:169, 
SEQ ED NO: 170, SEQ ED NO: 171, SEQ ID NO: 172, SEQ ID NO: 173, SEQ ED NO: 174, 
SEQ ED NO:175, SEQ ED NO: 176, SEQ ED NO:177, SEQ ED NO:178, SEQ ED NO: 179, 
SEQ ED NO: 1 80, SEQ ED NO: 1 81 , SEQ ED NO:l 82, SEQ ID NO: 1 83, SEQ ED NO: 1 84, 
SEQ ID NO: 185, SEQ ED NO: 186, SEQ ED NO: 187, SEQ ID NO: 188, SEQ ID NO: 189, 
SEQ ED NO: 190, SEQ ED NO: 191, SEQ ED NO: 199, SEQ ED NO: 193, SEQ ED NO: 194, 
SEQ ID NO:195, SEQ ED NO:196, SEQ ED NO:197, SEQ ED NO: 198, SEQ ED NO:199, 
SEQ ID NO:200, SEQ ED NO:201, SEQ ED NO:202, SEQ ED NO.203, SEQ ED NO:204, 
SEQ ID NO:205, SEQ ED NO:206, SEQ ED NO:207, SEQ ID NO:208, SEQ ED NO:209, 
SEQ ED NO:210, SEQ ED NO:21 1, SEQ ED NO:212, SEQ ED NO:213, SEQ ED NO:214, 
SEQ ED NO:215, SEQ ED NO:216, SEQ ED NO:217, SEQ ED NO:218, SEQ ID NO:219, 
SEQ ED NO-.220, SEQ ED NO:221, SEQ ID NO:222, SEQ ED NO:223, SEQ ED NO:224, 
SEQ ED NO:225, SEQ ED NO:226, SEQ ED NO:227, SEQ ED NO:228, SEQ ED NO:229, 
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SEQ ID NO:230, SEQ ED NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, 
SEQ ID NO:235, SEQ ED NO:236, SEQ ED NO:237, SEQ ED NO:238, SEQ ID NO:239, 
SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242. By "recombinant kinase 
polypeptide" is meant a polypeptide produced by recombinant DNA techniques such that 
it is distinct from a naturally occurring polypeptide either in its location (e.g., present in a 
different cell or tissue than found in nature), purity or structure. Generally, such a 
recombinant polypeptide will be present in a cell in an amount different from that 
normally observed in nature. 

In a fifth aspect, the invention features an antibody (e.g., a monoclonal or 
polyclonal antibody) having specific binding affinity to a kinase polypeptide or a kinase 
polypeptide domain or fragment where the polypeptide is selected from the group 
consisting of SEQ ID NO.122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ 
ID NO: 126, SEQ ED NO: 127, SEQ ID NO: 128, SEQ ID NO: 129, SEQ ID NO: 130, SEQ 
IDNO:131, SEQ ED NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ 
ID NO:136, SEQ ED NO:137, SEQ ED NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ 
ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ED NO:144, SEQ ID N0.145, SEQ 
ID NO: 146, SEQ ID NO: 147, SEQ ID NO: 148, SEQ ID NO: 149, SEQ ID NO: 150, SEQ 
ID NO:151, SEQ ID NO:152, SEQ ED NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ 
ID NO: 156, SEQ ED NO: 157, SEQ ED NO: 15 8, SEQ ID NO: 159, SEQ ED NO: 160, SEQ 
ID NO: 161, SEQ ID NO: 162, SEQ ED NO: 163, SEQ ID NO: 164, SEQ ED NO: 165. SEQ 
ID NO: 166, SEQ ID NO: 167, SEQ ID NO: 168, SEQ ED NO: 169, SEQ ID NO: 170, SEQ 
ID NO: 171, SEQ ID NO: 172, SEQ ID NO: 173, SEQ ID NO: 174, SEQ ID NO: 175, SEQ 
ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ 
ID NO: 181, SEQ ED NO: 1 82, SEQ ED NO: 1 83, SEQ ID NO: 1 84, SEQ ED NO: 1 85, SEQ 
ID NO: 186, SEQ ID NO: 187, SEQ ID NO: 188, SEQ ID NO: 189, SEQ ID NO: 190, SEQ 
ID NO: 191, SEQ ED NO: 199, SEQ ID NO: 193, SEQ ID NO: 194, SEQ ID NO: 195, SEQ 
ID NO: 196, SEQ ID NO: 197, SEQ ID NO: 198, SEQ ID NO: 199, SEQ ID NO:200, SEQ 
ID NO:201, SEQ ED NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ 
ID NO:206, SEQ ID NO:207, SEQ ID NO.208, SEQ ID NO:209, SEQ ED NO:210, SEQ 
ID NO:21 1, SEQ ED NO:212, SEQ ED NO:213, SEQ ED NO:214, SEQ ID NO:215, SEQ 
ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ED NO:219, SEQ ID NO:220, SEQ 
ID NO:221, SEQ ED NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ED NO:225, SEQ 
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ID NO:226, SEQ ID NO:227, SEQ ID NO.228, SEQ ID NO:229, SEQ ID NO:230, SEQ 
ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ 
ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO.240, SEQ 
ID NO:241, and SEQ ID NO:242. In preferred embodiments, the antibody binds 
specifically to domains of kinase polypeptides, that are defined supra. 

By "specific binding affinity" is meant that the antibody binds to. the target kinase 
polypeptide with greater affinity than it binds to other polypeptides under specified 
conditions. Antibodies or antibody fragments are polypeptides that contain regions that 
can bind other polypeptides. The term "specific binding affinity" describes an antibody 
that binds to a kinase polypeptide with greater affinity than it binds to other polypeptides 
under specified conditions. 

The term "polyclonal" refers to antibodies that are heterogenous populations of 
antibody molecules derived from the sera of animals immunized with an antigen or an 
antigenic functional derivative thereof. For the production of polyclonal antibodies, 
various host animals may be immunized by injection with the antigen. Various adjuvants 
may be used to increase the immunological response, depending on the host species. 

"Monoclonal antibodies" are substantially homogenous populations of antibodies 
to a particular antigen. They may be obtained by any technique which provides for the 
production of antibody molecules by continuous cell lines in culture. Monoclonal 
antibodies may be obtained by methods known to those skilled in the art (Kohler et al, 
Nature 256:495-497, 1975, and U.S. Patent No. 4,376,1 10, both of which are hereby 
incorporated by reference herein in their entirety including any figures, tables, or 
drawings). 

The term "antibody fragment" refers to a portion of an antibody, often the hyper 
variable region and portions of the surrounding heavy and light chains, that displays 
specific binding affinity for a particular molecule. A hyper variable region is a portion of 
an antibody that physically binds to the polypeptide target. 

Antibodies or antibody fragments having specific binding affinity to a kinase 
polypeptide or domains of a kinase polypeptide of the invention may be used in methods 
for detecting the presence and/or amount of kinase polypeptide in a sample by probing the 
sample with the antibody under conditions suitable for kinase-antibody immunocomplex 
formation and detecting the presence and/or amount of the antibody conjugated to the 
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kinase polypeptide. Diagnostic kits for performing such methods may be constructed to 
include antibodies or antibody fragments specific for the kinase as well as a conjugate of a 
binding partner of the antibodies orTrie antibodies themselves. 

An antibody or antibody fragment with specific binding affinity to a kinase 
5 polypeptide of the invention can be isolated, enriched, or purified from a prokaryotic or 

eukaryotic organism. Routine methods known to those skilled in the art enable production 
of antibodies or antibody fragments, in both prokaryotic and eukaryotic organisms. 
Purification, enrichment, and isolation of antibodies, which are polypeptide molecules, are 
described above. 

10 Antibodies having specific binding affinity to a kinase polypeptide of the invention 

maybe used in methods for detecting the presence and/or amount of kinase polypeptide in 
a sample by contacting the sample with the antibody under conditions such that an 
immunocomplex forms and detecting the presence and/or amount of the antibody 
conjugated to the kinase polypeptide. Diagnostic kits for performing such methods may 

15 be constructed to include a first container containing the antibody and a second container 

having a conjugate of a binding partner of the antibody and a label, such as, for example, a 
radioisotope. The diagnostic kit may also include notification of an FDA approved use 
and instructions therefor. 

In a sixth aspect, the invention features a hybridoma which produces an antibody 

20 having specific binding affinity to a kinase polypeptide or a kinase polypeptide domain, 

where the polypeptide is selected from the group consisting of SEQ ID NO: 122, SEQ ID 
NO:123, SEQ ED NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID 
NO:128, SEQ ID NO:129, SEQ ID NO: 130, SEQ ED NO:131, SEQ ID N0.132, SEQ ID 
NO:133, SEQ ID NO:134, SEQ ID NO: 135, SEQ ED NO:136, SEQ ID NO: 137, SEQ ID 

25 NO:138 s SEQ ID NO:139, SEQ ID NO:140 5 SEQ ID NO:141, SEQ ID NO:142, SEQ ID 

NO:143, SEQ ID NO:144, SEQ ID NO: 145, SEQ ED NO:146, SEQ ID NO: 147, SEQ ID 
NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ED NO:151, SEQ ID NO:152, SEQ ID 
NO:153, SEQ ED NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ED NO:157, SEQ ID 
NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID 

30 NO:163, SEQ ID N0.164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID 

NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID 
NO:173, SEQ ID NO:174, SEQ ID NO: 175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID 
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NO:178, SEQ ID NO:179, SEQ ID NO.180, SEQ ID N0:181, SEQ ID NO:182, SEQ ID 
NO:183, SEQ ID NO:184, SEQ ED NO:185, SEQ ED NO:186, SEQ ID NO:187, SEQ ID 
NOrl-88, SEQ ED NO: 189, SEQ ED NO:l 90, SEQ ED NO: 191, SEQ ED NO: 199, SEQ ID 
NO:193, SEQ ED NO:194, SEQ ED NO:195, SEQ ED NO:196, SEQ ED NO:197, SEQ ED 
NO:198, SEQ ED NO:199, SEQ ED NO:200, SEQ ED NO:201, SEQ ED NO:202, SEQ ED 
NO:203, SEQ ED NO:204, SEQ ED NO:2Q5, SEQ ED NO:206, SEQ ED NO:207, SEQ ED 
NO:208, SEQ ED NO:209, SEQ ID NO:210, SEQ ED N0:211, SEQ ED NO:212, SEQ ED 
NO:213, SEQ ED NO:214, SEQ ED NO:215, SEQ ED NO:216, SEQ ED NO:217, SEQ ID 
NO:218, SEQ EDNO:219, SEQ ED NO.220, SEQ ED N0.221, SEQ EDNO:222, SEQ ED 
NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ ED NO:226, SEQ ED NO:227, SEQ ID 
NO:228, SEQ ED NO:229, SEQ ED NO:230, SEQ ED NO:23 1 , SEQ ID NO:232, SEQ ID 
NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ ED NO:236, SEQ ED NO:237, SEQ ED 
NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ ED NO:241, and SEQ ED NO:242; and 
where the domains are defined as above. By "hybridoma" is meant an immortalized cell 
line that is capable of secreting an antibody, for example an antibody to a kinase of the 
invention. In preferred embodiments, the antibody to the kinase comprises a sequence of 
amino acids that is able to specifically bind a kinase polypeptide of the invention. 

In a seventh aspect, the invention features a kinase polypeptide binding agent able 
to bind to a kinase polypeptide selected from the group consisting of SEQ ED NO: 122, 



SEQ ED NO: 123, SEQ ED NO: 124, SEQ ED NO: 125, SEQ ED NO 
SEQ ED NO:128, SEQ ED NO:129, SEQ ED NO:130, SEQ ED NO 
SEQ ED NO:133, SEQ ED NO: 134, SEQ ED NO:135, SEQ ED NO 
SEQ ED NO:138, SEQ ED NO:139, SEQ ED NO:140, SEQ ED NO 
SEQ ED NO: 143, SEQ ED NO: 144, SEQ ED NO: 145, SEQ ED NO 
SEQ ED NO: 148, SEQ ED NO: 149, SEQ ED NO: 150, SEQ ED NO 
SEQ ED NO:153, SEQ ED NO:154, SEQ ED NO:155, SEQ ED NO 
SEQ ED NO: 158, SEQ ED NO: 159, SEQ ED NO: 160, SEQ ID NO 
SEQ ED NO:163, SEQ ED NO:164, SEQ ED NO:165. SEQ ED NO 
SEQ ED NO:168, SEQ ED N0.169, SEQ ED NO:170, SEQ ED NO 
SEQ ED NO: 173, SEQ ED NO: 174, SEQ ED NO: 175, SEQ ED NO 
SEQ ED NO: 178, SEQ ED NO: 179, SEQ ED NO: 180, SEQ ED NO 
SEQ EDNO:183, SEQ ED NO:184, SEQ ED NO:185, SEQ ED NO 



126, SEQ ED NO:127, 
131,SEQEDNO:132, 
136, SEQ ED NO: 137, 
141,SEQEDNO:142, 
146, SEQ ED NO: 147, 
151,SEQEDNO:152, 
156, SEQ ED NO: 157, 
161,SEQIDNO:162, 
166, SEQ ED NO: 167, 
171,SEQEDNO:172, 
176, SEQ ED NO: 177, 
181, SEQ ED NO:182, 
186, SEQ ED NO: 187, 
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SEQ ED NO: 188, SEQ ED NO: 1 89, SEQ ID NO: 1 90, SEQ ID NO : 1 9 1 , SEQ ID NO: 1 99, 
SEQ ID NO: 193, SEQ ID NO: 194, SEQ ID NO: 1 95, SEQ ID NO: 1 96, SEQ ID NO: 1 97, 
SEQ ID NO:198, SEQ ID NO:199~SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, 
SEQ ID NO:203, SEQ ED NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, 
5 SEQ ED NO:208, SEQ ID NO:209, SEQ ED NO:210, SEQ ED NO:2 1 1 , SEQ ID NO:2 12, 

SEQ ID NO:213, SEQ ID NO:214, SEQ ED NO:215, SEQ ID NO:216, SEQ ED NO:217, 
SEQ ID NO:218, SEQ ID N0.219, SEQ ID NO:220, SEQ ED NO:221, SEQ ID NO:222, 
SEQ ED NO:223, SEQ ID NO:224, SEQ ID N0.225, SEQ ID NO:226, SEQ ID NO:227, 
SEQ ED NO:228, SEQ ED NO:229, SEQ ED NO:230, SEQ ID NO:23 1, SEQ ID NO:232, 

10 SEQ ID NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ ED NO:236, SEQ ID NO:237, 

SEQ ID NO:238, SEQ ED NO:239, SEQ ID NO.240, SEQ ED NO:241, and SEQ ID 
NQ'.242. The binding agent is preferably a purified antibody that recognizes an epitope 
present on a kinase polypeptide of the invention. Other binding agents include molecules 
that bind to kinase polypeptides and analogous molecules that bind to a kinase 

15 polypeptide. Such binding agents may be identified by using assays that measure kinase 

binding partner activity, such as those that measure PDGFR activity. 

The invention also features a method for screening for human cells containing a 
kinase polypeptide of the invention or an equivalent sequence. The method involves 
identifying the novel polypeptide in human cells using techniques that are routine and 

20 standard in the art, such as those described herein for identifying the kinases of the 

invention (e.g., cloning, Southern or Northern blot analysis, in situ hybridization, PCR 
amplification, etc.). 

In an eighth aspect, the invention features methods for identifying a substance that 
modulates kinase activity comprising the steps of: (a) contacting a kinase polypeptide 

25 selected from the group consisting of SEQ ED NO:122, SEQ ID NO: 123, SEQ ID NO:124, 

SEQ ID NO: 125, SEQ ID NO: 126, SEQ ID NO: 127, SEQ ID NO: 128, SEQ ID NO: 129, 
SEQ ID NO:130, SEQ ID NO:131, SEQ ED NO:132, SEQ ID NO: 133, SEQ ID NO: 134, 
SEQ ED NO:135, SEQ ID NO.136, SEQ ID NO:137, SEQ ED N0.138, SEQ ID NO:139, 
SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID N0.144, 

30 SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, 

SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ED N0.153, SEQ ID NO:154, 
SEQ ID NO: 155, SEQ ID NO: 156, SEQ ID NO: 157, SEQ ID NO: 158, SEQ ID NO: 159, 
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SEQ ID NO:160, SEQ ID N0:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, 
SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, 
SEQ ID NOTT70, SEQ'ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO.174, 
SEQ ID NO:175, SEQ ED NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, 
SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO: 184, 
SEQ ID NO: 185, SEQ ID NO: 186, SEQ ID NO: 187, SEQ ID NO: 188, SEQ ID NO: 189, 
SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO: 199, SEQ ID NO:193, SEQ ID NO: 194, 
SEQ ID NO:195, SEQ ID NO: 196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, 
SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, 
SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO.208, SEQ ID NO:209, 
SEQ ID NO:210, SEQ ID NO:211, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, 
SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, 
SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, 
SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, 
SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, 
SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, 
SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242 with a test substance; (b) 
measuring the activity of said polypeptide; and (c) determining whether said substance 
modulates the activity of said polypeptide. 

The term "modulates" refers to the ability of a compound to alter the function of a 
kinase of the invention. A modulator preferably activates or inhibits the activity of a 

kinase of the invention. 

The term "activates" refers to increasing the cellular activity of the kinase. The 
term inhibit refers to decreasing the cellular activity of the kinase. Kinase activity is 
preferably the interaction with a natural binding partner. 

The term "modulates" also refers to altering the function of kinases of the 
invention by increasing or decreasing the probability that a complex forms between the 
kinase and a natural binding partner. A modulator preferably increases the probability that 
such a complex forms between the kinase and the natural binding partner, more preferably 
increases or decreases the probability that a complex forms between the kinase and the 
natural binding partner depending on the concentration of the compound exposed to the 
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kinase, and most preferably decreases the probability that a complex forms between the 
kinase and the natural binding partner. 

The teim "complex" refers to an assembly of at least two molecules bound to one" 
another. Signal transduction complexes often contain at least two protein molecules 
bound to one another. For instance, a protein tyrosine receptor protein kinase, GRB2, 
SOS, RAF, and RAS assemble to form a signal transduction complex in response to a 
mitogenic ligand. 

The term "natural binding partner" refers to polypeptides, lipids, small molecules, 
or nucleic acids that bind to kinases in cells. A change in the interaction between a kinase 
and a natural binding partner can manifest itself as an increased or decreased probability 
that the interaction forms, or an increased or decreased concentration of kinase/natural 
binding partner complex. 

The term "contacting" as used herein refers to mixing a solution comprising the 
test compound with a liquid medium bathing the cells of the methods. The solution 
comprising the compound may also comprise another component, such as dimethyl 
sulfoxide (DMSO), which facilitates the uptake of the test compound or compounds into 
the cells of the methods. The solution comprising the test compound may be added to the 
medium bathing the cells by utilizing a delivery apparatus, such as a pipet-based device or 
syringe-based device. 

In a ninth aspect, the invention features methods for identifying a substance that 
modulates kinase activity in a cell comprising the steps of: (a) expressing a kinase 
polypeptide in a cell, wherein said polypeptide is selected from the group consisting of 
SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, 
SEQ ID NO:127, SEQ ID NO:128, SEQ ED NO:129, SEQ ID NO:130, SEQ ID NO:131, 
SEQ ID NO: 132, SEQ ID NO: 133, SEQ ID NO: 134, SEQ ID NO:135, SEQ ID NO:136, 
SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, 
SEQ ID NO: 142, SEQ ID NO: 143, SEQ ID NO: 144, SEQ ID NO: 145, SEQ ID NO: 146, 
SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, 
SEQ ID NO: 152, SEQ ID NO: 153, SEQ ID NO: 154, SEQ ID NO: 155, SEQ ID NO: 156, 
SEQ ID NO: 157, SEQ ID NO: 15 8, SEQ ID NO: 159, SEQ ID NO: 160, SEQ ID NO:161, 
SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, 
SEQ ID NO: 167, SEQ ID NO: 168, SEQ ID NO: 169, SEQ ID NO: 170, SEQ ID NO:171, 
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SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ED NO:175, SEQ ID NO:176, 
SEQ ID NO: 177, SEQ ID NO: 178, SEQ ID NO: 179, SEQ ID NO: 180, SEQ ID NO:181, 
SEQ ID NO: 182, SEQ ID NO: 183, SEQ ID NO: 184, SEQ ID NOT85, SEQ ED NO:l 86, 
SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ED NO:191, 
SEQ ID NO:199, SEQ ED NO:193, SEQ ED NO:194, SEQ ED NO:195, SEQ ID NO.196, 
SEQ ED NO:197, SEQ ED NO:198, SEQ ED NO:199, SEQ ED NO:200, SEQ ED NO.201 , 
SEQ ED NO-.202, SEQ ED NO:203, SEQ ED NO:204, SEQ ED NO:205, SEQ ED NO:206, 
SEQ ED NO:207, SEQ ED NO:208, SEQ ED NO:209, SEQ ED NO:210, SEQ ID NO:21 1, 
SEQ ED NO:212, SEQ ED NO:213, SEQ ED NO:214, SEQ ED NO:215, SEQ ID NO:216, 
SEQ ED NO:217, SEQ ED NO:218, SEQ ED NO:219, SEQ ED NO:220, SEQ ED NO:221, 
SEQ ED NO:222, SEQ ED NO:223, SEQ ED NO:224, SEQ ID NO:225, SEQ ED NO:226, 
SEQ ED NO:227, SEQ ED NO:228, SEQ ED NO:229, SEQ ID NO:230, SEQ ED NO:231, 
SEQ ED NO:232, SEQ ED NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ ED NO:236, 
SEQ ED NO:237, SEQ ED NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ ED NO:241, 
and SEQ ID NO:242; (b) adding a test substance to said cell; and (c) monitoring a change 
in cell phenotype or the interaction between said polypeptide and a natural binding 
partner. 

The term "expressing" as used herein refers to the production of kinases of the 
invention from a nucleic acid vector containing kinase genes within a cell. The nucleic 
acid vector is transfected into cells using well known techniques in the art as described 
herein. 

In a tenth aspect, the invention provides methods for treating a disease or abnormal 
condition by administering to a patient in need of such treatment a substance that 
modulates the activity of a polypeptide selected from the group consisting of SEQ ED 
NO:122, SEQ ED NO:123, SEQ ED NO:124, SEQ ED NO:125, SEQ ED NO:126, SEQ ED 
NO:127, SEQ ED NO: 128, SEQ ED NO:129, SEQ ED NO:130, SEQ ED NO:131, SEQ ED 
NO: 132, SEQ ID NO: 133, SEQ ED NO: 134, SEQ ED NO: 135, SEQ ED NO:136, SEQ ID 
NO:137, SEQ ID NO:138, SEQ ED NO:139, SEQ ED NO:140, SEQ ED NO.141, SEQ ED 
NO:142, SEQ ED NO:143, SEQ ED NO:144, SEQ ED NO:145, SEQ ED NO:146, SEQ ID 
NO: 147, SEQ ED NO: 148, SEQ ED NO: 149, SEQ ED NO: 150, SEQ ED NO: 151, SEQ ID 
NO:152, SEQ ED NO:153, SEQ ED NO:154, SEQ ED NO:155, SEQ ED NO:156, SEQ ID 
NO:157, SEQ ED NO: 15 8, SEQ ED NO:159, SEQ ED NO:160, SEQ ED NO:161, SEQ ID 
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NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID 
NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ED NO:171, SEQ ID 
NO:172, SEQ ID NO: 173, SEQ ID NO: 174, SEQ ID NO:175, SEQ ID NO:176, SEQ ED 
NO: 1 77, SEQ ID NO: 1 78, SEQ ID NO: 1 79, SEQ ED NO: 1 80, SEQ ID NO: 181, SEQ ID 
5 NO:182, SEQ ID NO:183, SEQ ED NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID 

NO:187, SEQ ED NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID 
NO:199, SEQ ID NO: 193, SEQ ID NO: 194, SEQ EDNO:195, SEQ ID NO: 196, SEQ ID 
NO:197, SEQ IDNO:198, SEQ ID NO: 199, SEQIDNO:200, SEQ IDNO:201, SEQ ID 
NO:202, SEQ ED NO:203, SEQ ED NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID 

10 NO:207, SEQ ED NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID 

NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID 
NO:2 1 7, SEQ ID NO:2 1 8, SEQ ED NO:2 1 9, SEQ ID NO:220, SEQ ID NO:22 1 , SEQ ID 
NO:222, SEQ ED NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID 
NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID 

1 5 NO:232, SEQ ED NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID 

NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO;240, SEQ ID NO:241, and SEQ 
ID NO:242. Preferably, the disease is selected from the group consisting of immune- 
related diseases and disorders, cardiovascular disease, neurodegenerative disorders, and 
cancer. Also included are metabolic disorders, such as diabetes mellitus, and reproductive 

20 disorders, such as infertility. 

Preferably, the disease or disorder is selected from the group consisting of 
rheumatoid arthritis, artherosclerosis, autoimmune disorders, and organ transplantation. 
Preferably the disease or disorder is selected from the group consisting of immune-related 
diseases and disorders, myocardial infarction, cardiomyopathies, stroke, renal failure, and 

25 oxidative stress-related neurodegenerative disorders. Most preferably, the immune-related 

diseases and disorders are selected from the group consisting of rheumatoid arthritis, 
chronic inflammatory bowel disease, chronic inflammatory pelvic disease, multiple 
sclerosis, asthma, osteoarthritis, psoriasis, atherosclerosis, rhinitis, autoimmunity, and 
organ transplantation. 

30 Substances useful for treatment of disorders or diseases preferably show positive 

results in one or more in vitro assays for an activity corresponding to treatment of the 
disease or disorder in question Substances that modulate the activity of the polypeptides 
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preferably include, but are not limited to, antisense oligonucleotides and inhibitors of 
protein kinases. 

The term "preventing" refers to decreasing the probability that an organism 
contracts or develops an abnormal condition. 

The term "treating" refers to having a therapeutic effect and at least partially 
alleviating or abrogating an abnormal condition in the organism. 

The term "therapeutic effect" refers to the inhibition or activation factors causing 
or contributing to the abnormal condition. A therapeutic effect relieves to some extent one 
or more of the symptoms of the abnormal condition. In reference to the treatment of 
abnormal conditions, a therapeutic effect can refer to one or more of the following: (a) an 
increase in the proliferation, growth, and/or differentiation of cells; (b) inhibition (i.e., 
slowing or stopping) of cell death; (c) inhibition of degeneration; (d) relieving to some 
extent one or more of the symptoms associated with the abnormal condition; and (e) 
enhancing the function of the affected population of cells. Compounds demonstrating 
efficacy against abnormal conditions can be identified as described herein. 

The term "abnormal condition" refers to a function in the cells or tissues of an 
organism that deviates from their normal functions in that organism. An abnormal 
condition can relate to cell proliferation, cell differentiation or cell survival. An abnormal 
condition may also include irregularities in cell cycle progression, i.e., irregularities in 
normal cell cycle progression through mitosis and meiosis. 

Abnormal cell proliferative conditions include cancers such as fibrotic and 
mesangial disorders, abnormal angiogenesis and vasculogenesis, wound healing, psoriasis, 
diabetes mellitus, and inflammation. 

Abnormal differentiation conditions include, but are not limited to 
neurodegenerative disorders, slow wound healing rates, and slow tissue grafting healing 
rates. 

Abnormal cell survival conditions relate to conditions in which programmed cell 
death (apoptosis) pathways are activated or abrogated. A number of protein kinases are 
associated with the apoptosis pathways. Aberrations in the function of any one of the 
protein kinases could lead to cell immortality or premature cell death. 
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The term "aberration", in conjunction with the function of a kinase in a signal 
transduction process, refers to a kinase that is over- or under-expressed in an organism, 
mutated such that its catalytic activity is lower or higher than wild-type protein kinase ' 
activity, mutated such that it can no longer interact with a natural binding partner, is no 
longer modified by another protein kinase or protein phosphatase, or no longer interacts 
with a natural binding partner. 

The term "administering" relates to a method of incorporating a compound into 
cells or tissues of an organism. The abnormal condition can be prevented or treated when 
the cells or tissues of the organism exist within the organism or outside of the organism. 
Cells existing outside the organism can be maintained or grown in cell culture dishes. For 
cells harbored within the organism, many techniques exist in the art to administer 
compounds, including (but not limited to) oral, parenteral, dermal, injection, and aerosol 
applications. For cells outside of the organism, multiple techniques exist in the art to 
administer the compounds, including (but not limited to) cell microinjection techniques, 
transformation techniques, and carrier techniques. 

The abnormal condition can also be prevented or treated by administering a 
compound to a group of cells having an aberration in a signal transduction pathway to an 
organism. The effect of administering a compound on organism function can then be 
monitored. The organism is preferably a mouse, rat, rabbit, guinea pig, or goat, more 
preferably a monkey or ape, and most preferably a human. 

In an eleventh aspect, the invention features methods for detection the expression 
of a polypeptide in a sample as a diagnostic tool for diseases or disorders, wherein the 
method comprises the steps of: (a) contacting the sample with a nucleic acid probe which 
hybridizes under hybridization assay conditions to a nucleic acid target region of a kinase 
polypeptide selected from the group consisting of SEQ ED NO: 122, SEQ ID NO: 123, SEQ 
ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ 
ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ 
ID NO:134, SEQ ED N0.135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ 
ED NO:139, SEQ ED NO.140, SEQ ED NO:141, SEQ ED NO:142, SEQ ED NO:143, SEQ 
ED NO:144, SEQ ED NO:145, SEQ ID NO:146, SEQ ED NO.T47, SEQ ID NO:148, SEQ 
ID NO: 149, SEQ ED NO: 150, SEQ ID NO: 151, SEQ ID NO: 152, SEQ ID NO: 153, SEQ 
ED NO: 154, SEQ ID NO: 155, SEQ ED NO: 156, SEQ ID NO: 157, SEQ ID NO: 158, SEQ 
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ID NO:159, SEQ ID NO:160, SEQ ED NO: 161, SEQ ID NO:162, SEQ ID NO:163, SEQ 
ID NO:164, SEQ ED NO:165. SEQ ED NO:166, SEQ ED NO:167, SEQ ID NO:168, SEQ 
ED N0:169, SEQ ED NO:170, SEQ ED N0:171, SEQ ED NO: 172, SEQ ED NO:173, SEQ 
ED NO:174, SEQ ED NO:175, SEQ ID NO:176, SEQ ED NO:177, SEQ ED NO:178, SEQ 

5 ED NO:179, SEQ ED NO:180, SEQ ED NO:181, SEQ ED NO:182, SEQ ED NO:183, SEQ 

ED NO:184, SEQ ED NO:185, SEQ EDNO:186, SEQ ED NO:187, SEQ ED NO:188, SEQ 
ED NO:189, SEQ ED NO:190, SEQ ED N0.191, SEQ ED NO:199, SEQ ID NO:193, SEQ 
ED NO:194, SEQ ED NO:195, SEQ ED NO:196, SEQ ED NO:197, SEQ ID NO:198, SEQ 
ED N0.199, SEQ ED NO:200, SEQ ED NO:201, SEQ ED NO:202, SEQ ID NO:203, SEQ 

10 ED NO:204, SEQ ED NO:205, SEQ ID NO:206, SEQ ED NO:207, SEQ ID NO:208, SEQ 

ED NO:209, SEQ ED NO:210, SEQ ED NO:21 1, SEQ ED NO:212, SEQ ED NO:213, SEQ 
ED NO:214, SEQ ID NO:215, SEQ ED NO:216, SEQ ED NO:217, SEQ ED NO:218, SEQ 
ED NO:219, SEQ ED NO:220, SEQ ED NO:221, SEQ ED NO:222, SEQ ID NO:223, SEQ 
ED NO:224, SEQ ED NO:225, SEQ ED NO:226, SEQ ED NO:227, SEQ ED NO:228, SEQ 

15 ED NO:229, SEQ ED NO:230, SEQ ED NO:231, SEQ ED NO:232, SEQ ID NO:233, SEQ 

ED NO:234, SEQ ED NO:235, SEQ ED NO:236, SEQ ED NO:237, SEQ ED NO:238, SEQ 
ID NO:239, SEQ ED NO:240, SEQ ED NO:241, and SEQ ED NO:242, said probe 
comprising the nucleic acid sequence encoding the polypeptide "fragments thereof, and the 
complements of the sequences and fragments; and (b) detecting the presence or amount of 

20 the probe:target region hybrid as an indication of the disease. 

In preferred embodiments of the invention, the disease or disorder is selected from 
the group consisting of rheumatoid arthritis, artherosclerosis, autoimmune disorders, organ 
transplantation, myocardial infarction, cardiomyopathies, stroke, renal failure, oxidative 
stress-related neurodegenerative disorders, metabolic disorder including diabetes, 

25 reproductive disorders including infertility, and cancer. 

The kinase "target region" is a nucleotide base sequence selected from the group 
consisting of those set forth in SEQ ED NO:l, SEQ ED NO:2, SEQ ED NO:3, SEQ ID 
NO:4, SEQ ED NO:5, SEQ ED NO:6, SEQ ED NO:7, SEQ ED NO:8,.SEQ ED NO:9, SEQ 
ED NO:10, SEQ EDNO:ll, SEQ ED NO:12, SEQ ED NO:13, SEQ ED NO:14, SEQ ED 

30 NO:15, SEQ ED NO:16, SEQ ED NO:17, SEQ ED NO:18, SEQ ED NO:19, SEQ ED NO:20, 

SEQ ED NO:21 , SEQ ED NG:22, SEQ ED NO:23, SEQ ED NO:24, SEQ ED NO:25, SEQ 
ED NO:26, SEQ ED NO:27, SEQ ED NO:28, SEQ ED NO:29, SEQ ED NO:30, SEQ ED 



WO 00/73469 



PCT/US00/14842 



64 

NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, 
SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID N0:41, SEQ 
ID NO:42, SEQ ID NO:43, SEQTD N0:4<SEQ ID NO:45, SEQ ID NO:46, SEQ ID 
NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:5 1 , SEQ ID NO:52, 
SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ED NO:56, SEQ ID NO:57, SEQ 
tD NO:58, SEQ ID NO:59, SEQ ED NO:60, SEQ ED N0:61, SEQ ED NO:62, SEQ ED 
NO:63, SEQ ED NO:64, SEQ ED NO:65, SEQ ED NO:66, SEQ ED NO:67, SEQ ED NO:68, 
SEQ ED NO:69, SEQ ED NO:70, SEQ ED NO:71, SEQ ED NO:72, SEQ ED NO:73, SEQ 
ED NO:74, SEQ ED NO:75, SEQ ED NO:76, SEQ ED NO:77, SEQ ED NO:78, SEQ ED 
NO:79, SEQ ED NO:80, SEQ ED N0:81, SEQ ED NO:82, SEQ ED N0.83, SEQ ED NO:84, 
SEQ ED NO:85, SEQ ED NO:86, SEQ ED NO:87, SEQ ED NO:88, SEQ ED NO:89, SEQ 
ED NO:90, SEQ ED N0:91, SEQ ED NO:92, SEQ ED NO:93, SEQ ED NO:94, SEQ ED 
NO:95, SEQ ED NO:96, SEQ ED NO:97, SEQ ED NO:98, SEQ ED NO:99, SEQ ED 
NO: 100, SEQ ED NO: 101, SEQ ED NO: 102, SEQ ID NO: 103, SEQ ID NO: 104, SEQ ID 
NO: 105, SEQ ED NO: 106, SEQ ED NO: 107, SEQ ED NO: 108, SEQ ID NO: 109, SEQ ID 
N0:1 10, SEQ ED N0:1 1 1, SEQ ED NO:l 12, SEQ ED NO. l 13, SEQ ED NO:l 14, SEQ ED 
NO: 1 1 5, SEQ ED NO: 1 1 6, SEQ ID NO: 1 1 7, SEQ ID NO: 1 1 8, SEQ ED NO : 1 1 9, SEQ ED 
NO:120, and SEQ ED NO:121, or the corresponding full-length sequences, a functional 
derivative thereof, or a fragment thereof to which the nucleic acid probe will specifically 
hybridize. Specific hybridization indicates that in the presence of other nucleic acids the 
probe only hybridizes detectably with the kinase of the invention's target region. Putative 
target regions can be identified by methods well known in the art consisting of alignment 
and comparison of the most closely related sequences in the database. 

In preferred embodiments the nucleic acid probe hybridizes to a kinase target 
region encoding at least 6, 12, 75, 90, 105, 120, 150, 200, 250, 300 or 350 contiguous 
amino acids of the sequence set forth in SEQ ED NO:122, SEQ ED NO:123, SEQ ED 
NO:124, SEQ ED NO:125, SEQ ED NO:126, SEQ ED NO: 127, SEQ ED NO:128, SEQ ED 
NO:129, SEQ ED NO: 130, SEQ ED NO: 131, SEQ ED NO: 132, SEQ ED NO: 133, SEQ ID 
NO: 134, SEQ ED NO: 135, SEQ ID NO: 136, SEQ ID NO: 137, SEQ ED NO: 138, SEQ ED 
NO: 139, SEQ ED NO: 140, SEQ ED NO: 141, SEQ ED NO: 142, SEQ ED NO: 143, SEQ ID 
NO: 144, SEQ ED NO: 145, SEQ ED NO: 146, SEQ ED NO: 147, SEQ ID NO: 148, SEQ ID 
NO:149, SEQ ED NO:150, SEQ ED NO:151, SEQ ED NO:152, SEQ ED NO:153, SEQ ED 
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NO'154, SEQ ID NO: 155, SEQ ID NO: 156, SEQ ID NO:157, SEQ ID NO: 158, SEQ ID 
NO-159 SEQ ID NO:160, SEQ IDN0:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID 
NO-164 SEQ ID N(J:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID 
NO-169 SEQ ID NO:170, SEQ ID N0:171. SEQ ID NO:172, SEQ ID NO:173, SEQ ID 
NG174 SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID 
NO-179 SEQ ID NO:180, SEQ ID N0:181, SEQ ID NO: 182, SEQ ID NO:183, SEQ ID 
N0184 SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID 
NG189 SEQ ID NO:190, SEQ IDN0:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID 
NG194 SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ED 
NO-199 SEQ ID NO-.200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO.203, SEQ ID 
NO-204 SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID 
NO-209 SEQ ID NO:210, SEQ ID NO:211, SEQ ID NO:212, SEQ ID NO:213, SEQ ID 
NO-214 SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID 
NO-219 SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID 
NO-224 SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID 
NO-229 SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID 
NO-234 SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID 
NO-239, SEQ ID NO:240, SEQ ED NO:241, and SEQ ID NO:242, or the corresponding 
full-length amino acid sequence, or a functional derivative thereof. Hybridization 
conditions should be such that hybridization occurs only with the kinase genes in the 
presence of other nucleic acid molecules. Under stringent hybridization conditions only 
highly complementary nucleic acid sequences hybridize. Preferably, such condrtions 
prevent hybridization of nucleic acids having more than 1 or 2 mismatches out of 20 
contiguous nucleotides. Such conditions are defined supra. 

Hybridization conditions should be such that hybridization occurs only with the 
genes in the presence of other nucleic acid molecules. Under stringent hybridization 
conditions only highly complementary nucleic acid sequences hybridize. Preferably, such 
conditions prevent hybridization of nucleic acids having 1 or 2 mismatches out of 20 
contiguous nucleotides. Such conditions are defined supra. 

The diseases for which detection of kinase genes in a sample could be diagnosUc 
include diseases in which kinase nucleic acid (DNA and/or RN A) is amplified in 
comparison to normal cells. By "amplification" is meant increased numbers of kinase 
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DNA or RNA in a cell compared with normal cells. In normal cells, kinases are typically 
found as single copy genes. In selected diseases, the chromosomal location of the kinase 
genes may be amplified, resulting in multiple copies of the gene, or amplification. Gene " 
amplification can lead to amplification of kinase RNA, or kinase RNA can be amplified in 
the absence of kinase DNA amplification. 

"Amplification" as it refers to RNA can be the detectable presence of kinase RNA 
in cells, since in some normal cells there is no basal expression of kinase RNA. In other 
normal cells, a basal level of expression of kinase exists, therefore in these cases 
amplification is the detection of at least 1-2-fold, and preferably more, kinase RNA, 
compared to the basal level. 

The diseases that could be diagnosed by detection of kinase nucleic acid in a 
sample preferably include cancers. The test samples suitable for nucleic acid probing 
methods of the present invention include, for example, cells or nucleic acid extracts of 
cells, or biological fluids. The samples used in the above-described methods will vary 
based on the assay format, the detection method and the nature of the tissues, cells or 
extracts to be assayed. Methods for preparing nucleic acid extracts of cells are well 
known in the art and can be readily adapted in order to obtain a sample that is compatible 
with the method utilized. 

Another aspect of the invention involves a method of agonizing (stimulating) or 
antagonizing a target of the invention and a natural binding partner associated activity in a 
mammal comprising administering to said mammal an agonist or antagonist to one of the 
above disclosed polypeptides in an amount sufficient to effect said agonism or 
antagonism. A method of treating diseases in a mammal with an agonist or antagonist of 
the protein of the present invention activity comprising administering the agonist or 
antagonist to a mammal in an amount sufficient to agonize or antagonize associated 
functions is also encompassed in the present application. 

In an effort to discover novel treatments for diseases, biomedical researchers and 
chemists have designed, synthesized, and tested molecules that inhibit the function of 
protein polypeptides. Some small organic molecules form a class of compounds that 
modulate the function of protein polypeptides. Examples of molecules that have been 
reported to inhibit the function of protein kinases include, but are not limited to, bis 
monocyclic, bicyclic or heterocyclic aryl compounds (PCT WO 92/20642, published 
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November 26, 1992 by Maguire et al), vinylene-azaindole derivatives (PCT WO 
94/14808, published July 7, 1994 by Ballinari et al), l-cyclopropyl-4-pyridyl-quinolones 
(U.S. Patent No. 5,330,992), styryl compounds (U.S. Patent No. 5-,217,999), styryl- 
substituted pyridyl compounds (U.S. Patent No. 5,302,606), certain quinazoline 
5 derivatives (EP Application No. 0 566 266 Al), seleoindoles and selenides (PCT WO 

94/03427, published February 17, 1994 by Denny et al), tricyclic polyhydroxylic 
compounds (PCT WO 92/21660, published December 10, 1992 by Dow), and 
benzylphosphonic acid compounds (PCT WO 91/15495, published October 17, 1991 by 
Dow et al), all of which are incorporated by reference herein, including any drawings. 

10 Compounds that can traverse cell membranes and are resistant to acid hydrolysis 

are potentially advantageous as therapeutics as they can become highly bioavailable after 
being administered orally to patients. However, many of these protein inhibitors only 
weakly inhibit function. In addition, many inhibit a variety of protein kinases and will 
therefore cause multiple side-effects as therapeutics for diseases. 

15 Some indolinone compounds, however, form classes of acid resistant and 

membrane permeable organic molecules. WO 96/22976 (published August 1, 1996 by 
Ballinari et al) describes hydrosoluble indolinone compounds that harbor tetralin, 
naphthalene, quinoline, and indole substituents fused to the oxindole ring. These bicyclic 
substituents are in turn substituted with polar groups including hydroxylated alkyl, 

20 phosphate, and ether substituents. U.S. Patent Application Serial Nos. 08/702,232, filed 

August 23, 1996, entitled "Indolinone Combinatorial Libraries and Related Products and 
Methods for the Treatment of Disease" by Tang et al. (Lyon & Lyon Docket No. 
221/187) and 08/485,323, filed June 7, 1995, entitled "Benzylidene-Z-Indoline 
Compounds for the Treatment of Disease" by Tang et al (Lyon & Lyon Docket No. 

25 223/298) and International Patent Publication WO 96/22976, published August 1, 1996 by 

Ballinari et al, all of which are incorporated herein by reference in their entirety, 
including any drawings, describe indolinone chemical libraries of indolinone compounds 
harboring other bicyclic moieties as well as monocyclic moieties fused to the oxindole 
ring. Applications 08/702,232, filed August 23, 1996, entitled "Indolinone Combinatorial 

30 Libraries and Related Products and Methods for the Treatment of Disease" by Tang et al 

(Lyon & Lyon Docket No. 221/187), 08/485,323, filed June 7, 1995, entitled 
"Benzylidene-Z-Indoline Compounds for the Treatment of Disease" by Tang et al (Lyon 
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& Lyon Docket No. 223/298), and WO 96/22976, published August 1 , 1996 by Ballinari 
et al. teach methods of indolinone synthesis, methods of testing the biological activity of 
indolinone compounds™ ceiis 7 and inhibition patterns of indolinone derivatives, both of 
which are incorporated by reference herein, including any drawings. 

Other examples of substances capable of modulating kinase activity include, but 
are not limited to, tyrphostins, quinazolines, quinoxolines, and quinolines. The 
quinazolines, tyrphostins, quinolines, and quinoxolines referred to above include well 
known compounds such as those described in the literature. For example, representee 
publications describing quinazolines include Barker et al., EPO Publication No. 0 520 722 
Al; Jones et al., U.S. Patent No. 4,447,608; Kabbe et a]., U.S. Patent No. 4,757,072; Kaul 
and Vougioukas, U.S. Patent No. 5, 316,553; Kreighbaum and Comer, U.S. Patent No. 
4,343,940; Pegg and Wardleworth, EPO Publication No. 0 562 734 Al; Barker et al., Proc. 
of Am. Assoc. for Cancer Research 32:327 (1991); Bertino, J.R., Cancer Research 3:293- 
304 (1979); Bertino, J.R., Cancer Research 9(2 part l):293-304 (1979); Curtin et al., Br. J. 
Cancer 53:361-368 (1986); Fernandes et al., Cancer Research 43:1 1 17-1 123 (1983); Ferris 
et al. J. Org. Chem. 44(2): 173-1 78; Fry et al., Science 265:1093-1095 (1994); Jackman et 
al., Cancer Research 51:5579-5586 (1981); Jones et al. J. Med. Chem. 29(6):1 1 14-1 1 18; 
Lee and Skibo, Biochemistry 26(23):7355-7362 (1987); Lemus et al., J. Org. Chem. 
54:351 1-3518 (1989); Ley and Seng, Synthesis 1975:415-522 (1975); Maxwell et al., 
Magnetic Resonance in Medicine 17:189-196 (1991); Mini et al.. Cancer Research 
45:325-330 (1985); Phillips and Castle, J. Heterocyclic rh.m 17(19):1489-1596 (1980); 
Reece et al., Cancer Research 47(1 1):2996-2999 (1977); Sculier et al., Cancer Immunol ' 
and Immunother. 23:A65 (1986); Sikora et al., Cancer Letter. 23:289-295 (1984); and 
Sikora et al., Analytical Biochem 172:344-355 (1988), all of which are incorporated 
25 herein by reference in their entirety, including any drawings. 

Quinoxaline is described in Kaul and Vougioukas, U.S. Patent No. 5,316,553, 
incorporated herein by reference in its entirety, including any drawings. 

Quinolines are described in Dolle et al., J. Med. Chem. 37:2627-2629 (1994); 
MaGuire, J. Med. Chem. 37:2129-213 1 (1 994); Burke et al., J.Med. Chem 36:425-432 
(1993); and Burke et al. BioQrganic Med. Chem. Lett*™ 2:1771-1774 (1992), all of which 
are incorporated by reference in their entirety, including any drawings. 
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Tyrphostins are described m Allen et al., CM^J^imoL 91 :141-156 (1993); 
Anafi et al Blood 82:12:3524-3529 (1993); Baker et al., LCeUScL 102:543-555 (1992); 
^^■^..i^m^SSuVP- 6363-6143:C721-C730 (1991); Brunton et al., 

5 CellResearch 199:255-261 (1992); Dong et ^LifildSSSafiB^ 53:53-60 (1993); 

Dong et al. JJmrnunoL 15 1(5):27 17-2724 (1993); Gazit et al., JJvled^herru 32:2344- 
2352 (1989); Gazit et al., - J, Med. Chem, 36:3556-3564 (1993); Kaur et al., 
Dn^ 5-213-222 (1994); Kaur et al., King et al., Bio^L 275:413-41 8 (1991); Kuo et 
T^ancer Letters 74: 19 7-202 (1993); Levitzki, A., Th^FASEBL 6:3275-3282 (1992); 
10 L^^ZlJtk^ 264:14503-14509 (1989); Peterson et al., JheJ^ 22:335- 
345 (1993)- PiUemer et al., IntJjCancer 50:80-85 (1992); Posner et al., Molecular 
Ph Mm acology 45:673-683 (1993); Rendu et al., BipLPMmi^ogy 44(5):881-888 
(1992)-Sauro and Thomas, UfeSde^ 53:371-376 (1993); Sauro and Thomas, L 
p„^^ 267(3),19-1125 (1993); WoW^LM 

15 Chem 269(36):22470-22472 (1994); and Yoneda et al., Cjr^ei^earch 51:4430-4435 

^o7 ); all of which are incorporated herein by reference in their entirety, including any 

drawings. u 

Other compounds that could be used as modulators include ox.ndohnones such as 

those described in U.S. paten, application Serial No. 08/702,232 filed August 23, 1996, 
20 incorporated herein by reference to its entirety, including any drawmgs. 

»,„i^. of Treatir r • '""ablement - i.e., Dosing) 

Methods of determining the dosages of compounds to be administered to a pafent 

and modes of administering compounds to an organism „ disdosed in U.S. Applicator, 

Serial No 08/702,282, filed August 23, 1996 and International paten, publication number 
25 WO 96/22976, published Angus. 1 1996, bom of which are incorporated herem by 

reference in their entirety, including any drawings, figures or Ub.es. Those skilled m the 

an will appreciate that such descriptions are applicable to the present invention and can be 

easily adapted to it. 

The proper dosage depends on vanous factors such as the type of dtsease betng 
30 treated, ^particular composition being used and the size and physiological condttton of 
thepatien, Therapeutically effective doses for the compounds described herem can be 

estimated initially from cell culture and animal models. For example, a dose can be 
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formulated in animal models to achieve a circulating concentration range that initially 
takes into account the IC50 as determined in cell culture assays. The animal model data 
can be used to more accurately determine useful doses in humans. 

Plasma half-life and biodistribution of the drug and metabolites in the plasma, 
5 tumors and major organs can also be determined to facilitate the selection of drugs most 

appropriate to inhibit a disorder. Such measurements can be carried out. For example, 
HPLC analysis can be performed on the plasma of animals treated with the drug and the 
location of radiolabeled compounds can be deter-mined using detection methods such as 
X-ray, CAT scan and MRI. Compounds that show potent inhibitory activity in the 

10 screening assays, but have poor pharmacokinetic characteristics, can be optimized by 

altering the chemical structure and retesting. In this regard, compounds displaying good 
pharmacokinetic characteristics can be used as a model. 

Toxicity studies can also be carried out by measuring the blood cell composition. 
For example, toxicity studies can be carried out in a suitable animal model as follows: 

15 1) the compound is administered to mice (an untreated control mouse should also be 

used); 2) blood samples are periodically obtained via the tail vein from one mouse in each 
treatment group; and 3) the samples are analyzed for red and white blood cell counts, 
blood cell composition and the percent of lymphocytes versus polymorphonuclear cells. A 
comparison of results for each dosing regime with the controls indicates if toxicity is 

20 present. 

At the termination of each toxicity study, further studies can be carried out by 
sacrificing the animals (preferably, in accordance with the American Veterinary Medical 
Association guidelines Report of the American Veterinary Medical Assoc. Panel on 
Euthanasia, Journal of American Veterinary Medical Assoc. , 202:229-249, 1993). 

25 Representative animals from each treatment group can then be examined by gross 

necropsy for immediate evidence of metastasis, unusual illness or toxicity. Gross 
abnormalities in tissue are noted and tissues are examined histologically. Compounds 
causing a reduction in body weight or blood components are less preferred, as are 
compounds having an adverse effect on major organs. In general, the greater the adverse 

30 effect the less preferred the compound. 
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For the treatment of cancers the expected daily dose of a hydrophobic 
pharmaceutical agent is between 1 to 500 mg/day, preferably 1 to 250 mg/day, and most 
preferably 1 to 50 mg/day. Drugs can be delivered less frequently provided plasma levels 
of the active moiety are sufficient to maintain therapeutic effectiveness. 

Plasma levels should reflect the potency of the drug. Generally, the more potent 
the compound the lower the plasma levels necessary to achieve efficacy. 

In a final aspect, the invention features a method for detection of a kinase 
polypeptide in a sample as a diagnostic tool for a disease or disorder, wherein the method 
comprises: (a) comparing a nucleic acid target region encoding the kinase polypeptide in 
a sample, where the kinase polypeptide is selected from the group consisting of SEQ ID 
NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID 
NO:12v', SEQ ID NO:128, SEQ IDNO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID 
NO:132', SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID 
NO:13v', SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID 
NO:142', SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID 
NO: 147', SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID 
NO:152', SEQ ID NO.153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID 
NO:15?! SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID 
NO:162', SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:l65. SEQ ID NO:166, SEQ ID 
NO:167', SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID 
NO:172', SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID 
NO:177', SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID 
NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO.I86, SEQ ID 
NO:187! SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ED 
VO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ JD NO:195, SEQ ID NO:196, SEQ ID 
NO:197', SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID 
W.202, SEQ ID NO:203, SEQ ID NO:204, SEQ ED NO:205, SEQ ED NO:206, SEQ ID 
NO:207! SEQ ED NO:208, SEQ ED NO:209, SEQ ED NO:210, SEQ ED NO:21 1, SEQ ID 
UO:2\2, SEQ ED NO:213, SEQ ED NO:214, SEQ ED NO:215, SEQ ED NO:216, SEQ ED 
NO:2n, SEQ ED NO:218, SEQ ED NO:219, SEQ ED NO:220, SEQ ED NO:221, SEQ ED 
N0322, SEQ ED NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ ED NO:226, SEQ ED 
NO:227, SEQ ED NO:228, SEQ ED NO:229, SEQ ED NO:230, SEQ ED NO:231. SEQ ED 
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NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ED NO:235, SEQ ID NO:236, SEQ ID 
NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ 
ED NO:242, or one or more fragments thereof, with a control nucleic acid target region 
encoding the kinase polypeptide, or one or more fragments thereof; and (b) detecting 
differences in sequence or amount between the target region and the control target region, 
as an indication of the disease or disorder. Preferably, the disease or disorder is selected 
from the group consisting of immune-related diseases and disorders, organ transplantation, 
myocardial infarction, cardiovascular disease, stroke, renal failure, oxidative stress-related 
neurodegenerative disorders, and cancer. Immune-related diseases and disorders include, 
but are not limited to, those discussed previously. 

The term "comparing" as used herein refers to identifying discrepancies between 
the nucleic acid target region isolated from a sample, and the control nucleic acid target 
region. The discrepancies can be in the nucleotide sequences, e.g. insertions, deletions, or 
point mutations, or in the amount of a given nucleotide sequence. Methods to determine 
these discrepancies in sequences are well-known to one of ordinary skill in the art. The 
"control" nucleic acid target region refers to the sequence or amount of the sequence 
found in normal cells, e.g. cells that are not diseased as discussed previously. 

The term also includes anti-sense molecules drawn thereto. 

The invention has been described broadly and generically herein. Each of the 
narrower species and subgeneric groupings falling within the generic disclosure also form 
part of the invention. This includes the generic description of the invention with a proviso 
or negative limitation removing any subject matter from the genus, regardless of whether 
or not the excised material is specifically recited herein. For example, in some instances 
the nucleotide sequence of particular kinase polypeptides may not be part of a preferred 
embodiment. 

The summary of the invention described above is not limiting and other features 
and advantages of the invention will be apparent from the following detailed description of 
the invention, and from the claims. 
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TVRTF.F DESCRIPTION OF THE FIGURES 
Figures 1 A to IBB shows the amino acid sequences of SEQ ID NO: 122, SEQ ED 
NO:123,SEQ 10*40:124, SEQ ED NO:125, SEQ ED NO:126, SEQ ID NO:127, SEQ ID 
NO:128, SEQ ED NO:129, SEQ ED NO:130, SEQ ED NO:131, SEQ ID NO:132, SEQ ID 
NO:133, SEQ ED NO:134, SEQ ED NO:135, SEQ ID N0.136, SEQ ID NO:137, SEQ ED 
NO:138, SEQ EDNO:139, SEQ ED NO:140, SEQ ED N0:141, SEQ ED NO:142, SEQ ID 
NO:143, SEQ ED NO:144, SEQ ED NO:145, SEQ ED NO:146, SEQ ID NO:147, SEQ ID 
NO: 148, SEQ ED NO: 149, SEQ ED NO: 150, SEQ ED NO: 151, SEQ ED NO: 152, SEQ ED 
NO:153, SEQ ED NO:154, SEQ ED NO:155, SEQ ED NO:156, SEQ ED NO:157, SEQ ED 
NO:158, SEQ ED NO:159, SEQ ED N0:1 60, SEQ ED NO:161, SEQ ED NO:162, SEQ ED 
NO: 163, SEQ ED NO: 164, SEQ ED NO: 165: SEQ ED NO: 166, SEQ ED NO: 167, SEQ ED 
NO:168, SEQ EDNO:169, SEQEDNO:170, SEQ ED NO:171, SEQ ED NO:172, SEQ ED 
NO:173, SEQ ED NO:174, SEQ ED NO:175, SEQ ED NO:176, SEQ ED NO:177, SEQ ED 
NO: 1 78, SEQ ED NO: 1 79, SEQ ED NO : 1 80, SEQ ED NO: 1 8 1 , SEQ ED NO: 1 82, SEQ ED 

NO:183, SEQ EDNO:184, SEQ EDNO:185, SEQ EDNO:186, SEQ ED NO:187, SEQ ED 
NO:188, SEQ ED NO:189, SEQ ED NO:190, SEQ ED NO:191, SEQ ED NO:199, SEQ ED 
NO:193, SEQ ED NO: 194, SEQ EDNO:195, SEQ ED NO: 196, SEQ ED NO:197, SEQ ED 
NO:198, SEQ ED N0.199, SEQ ED NO.200, SEQ ED NOI201, SEQ ID NO:202, SEQ ED 
NO:203, SEQ ED NO:204, SEQ ED NO:205, SEQ ED NO:206, SEQ ID NO:207, SEQ ED 
NO:208, SEQ ED NO:209, SEQ ED NO.210, SEQ ED NO:21 1, SEQ ID NO:212, SEQ ED 
NO:213, SEQ ED NO:214, SEQ ED NO:215, SEQ ED NO:216, SEQ ED NO:217, SEQ ED 
NO:218, SEQ ED NO:219, SEQ ED NO:220, SEQ ED NO:221, SEQ ED NO:222, SEQ ED 
NO-.223, SEQ ED NO:224, SEQ ED NO:225, SEQ ED NO:226, SEQ ED NO:227, SEQ ED 
NO:228, SEQ ED NO:229, SEQ ED NO:230, SEQ ED NO:231, SEQ ED NO:232, SEQ ED 
NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ ED NO:236, SEQ ED NO:237, SEQ ED 
NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ ED NO:241, and SEQ ED NO:242. 

Figures 2A to 2MMMM shows the nucleic acid sequences of SEQ ED NO:l, SEQ 
ED NO:2, SEQ ED NO:3, SEQ ED NO:4, SEQ ED NO:5, SEQ ED NO:6, SEQ ED NO:7, 
SEQ ED NO:8, SEQ ED NO:9, SEQ ED NO:10, SEQ ED NO.ll, SEQ ED NO:12, SEQ ID 
NO:13, SEQ ED NO:14, SEQ ED NO:15, SEQ ED NO:16, SEQ ED NO:17, SEQ ED NO:18, 
SEQ ED NO:19, SEQ ED NO:20, SEQ ID NO:21, SEQ ED NO:22, SEQ ED NO:23, SEQ 
ED NO:24, SEQ ED NO:25, SEQ ED NO:26, SEQ ED NO:27, SEQ ED NO:28, SEQ ED 



WO 00/73469 



PCTAJS00/14842 



74 

NO:29, SEQ ID NO:30, SEQ ED NO:31, SEQ ED NO:32, SEQ ED NO:33, SEQ ED NO:34, 
SEQ ED NO:35, SEQ ED NO:36, SEQ ED NO:37, SEQ ED NO:38, SEQ ED NO:39, SEQ 
ED NO:40, SEQ ED N0:41, SEQ ED NO:42, SEQ ED NO:43, SEQ ED NO:44, SEQ ED 
NO:45, SEQ ED NO:46, SEQ ED NO:47, SEQ ED NO:48, SEQ ED NO:49, SEQ ED NO:50, 
SEQ ED NO:51, SEQ ED NO:52, SEQ ED NO:53, SEQ ED NO:54, SEQ ED NO:55, SEQ 
ED NO:56, SEQ ED NO:57, SEQ ED NO:58, SEQ ED NO:59, SEQ ED NO:60, SEQ ED 
N0:61, SEQ ED NO:62, SEQ ED NO:63, SEQ ED NO:64, SEQ ED NO:65, SEQ ID NO:66, 
SEQ ED NO:67, SEQ ED NO:68, SEQ ED NO:69, SEQ ID NO:70, SEQ ID N0:71, SEQ 
ED NO:72, SEQ ED NO:73, SEQ ID NO:74, SEQ ED NO:75, SEQ ED NO:76, SEQ ID 
NO:77, SEQ ED NO:78, SEQ ID NO:79, SEQ ED NO:80, SEQ ED NO:81, SEQ ID NO:82, 
SEQ ED NO:83, SEQ ID NO:84, SEQ ED NO:85, SEQ ID NO:86, SEQ ED NO:87, SEQ 
ED NO:88, SEQ ED NO:89, SEQ ED NO:90, SEQ ED N0:91, SEQ ED NO:92, SEQ ID 
NO:93 ? SEQ ED NO:94, SEQ ED NO:95, SEQ ED NO:96, SEQ ED NO:97, SEQ ID NO:98, 
SEQ ED NO:99, SEQ ED NO:100, SEQ tD NO:101, SEQ ED NO:102, SEQ ED NO.103, 
SEQ ED NO: 1 04, SEQ ED NO: 1 05, SEQ ED NO: 1 06, SEQ ED NO: 1 07, SEQ ED NO: 1 08, 
SEQ ED NO: 1 09, SEQ ED NO: 1 1 0, SEQ ED NO: 1 1 1 , SEQ ED NO: 1 1 2, SEQ ED NO: 1 1 3 , 
SEQ ED NO:l 14, SEQ ED NO: 115, SEQ ED NO. l 16, SEQ ED NO: 11 7, SEQ ED NO:l 18, 
SEQ ED NO: 1 1 9, SEQ ID NO: 120, and SEQ ID NO:121 . 

DETAILED DESCRIPTION OF THE INVENTION 
The present invention relates in part to kinase polypeptides, nucleic acids encoding 
such polypeptides, cells containing such nucleic acids, antibodies to such polypeptides, 
assays utilizing such polypeptides, and methods relating to all of the foregoing. The 
present invention is based upon the isolation and characterization of new kinase 
polypeptides. The polypeptides and nucleic acids may be produced using well-known and 
standard synthesis techniques when given the sequences presented herein. 

I. The Nucleic Acids of the Invention 

Included within the scope of this invention are the functional equivalents of the 
herein-described isolated nucleic acid molecules. The degeneracy of the genetic code 
permits substitution of certain codons by other codons that specify the same amino acid 
and hence would give rise to the same protein. The nucleic acid sequence can vary 
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substantially since, with the exception of methionine and tryptophan, the known amino 
acids can be coded for by more than one codon. Thus, portions or all of the kinase genes 
of the invention could be synthesized to give a nucleic acid sequence significantly 
different from one selected from the group consisting of those set forth in SEQ ID NO:l, 
SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID 
NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:l 1, SEQ ID NO:12, 
SEQ ID NO:13, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ 
ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID 
NO:23, SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, 
SEQ ID NO:29, SEQ ID NO.30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ 
ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID 
NO:39, SEQ ID NO:40, SEQ ED NO:41, SEQ ED NO:42, SEQ ID NO:43, SEQ ED NO:44, 
SEQ ED NO:45, SEQ ED NO:46, SEQ ED NO:47, SEQ ED NO:48, SEQ ID NO:49, SEQ 
ED NO.50, SEQ ED NO:51, SEQ ED NO:52, SEQ ED NO:53, SEQ ED NO:54, SEQ ID 
NO:55, SEQ ED NO:56, SEQ ED NO:57, SEQ ED NO.58, SEQ ED NO:59, SEQ ED NO:60, 
SEQ ED NO:61, SEQ ED NO:62, SEQ ED NO:63, SEQ ED NO:64, SEQ ED NO:65, SEQ 
ED NO:66, SEQ ED NO:67, SEQ ED NO:68, SEQ ED NO:69, SEQ ID NO:70, SEQ ED 
NO:71. SEQ ED NO:72, SEQ ED NO:73, SEQ ED NO:74, SEQ ED NO:75, SEQ ED NO:76, 
SEQ ID NO:77, SEQ ED NO:78, SEQ ED NO:79, SEQ ED NO:80, SEQ ED NO:81, SEQ 
EDNO:82, SEQ ED NO:83, SEQ ED NO:84, SEQ ED NO:85, SEQ ED NO:86, SEQ ED 
NO:87, SEQ ED NO:88, SEQ ED NO:89, SEQ ED NO.90, SEQ ED NO:91 , SEQ ED NO:92, 
SEQ ED NO:93, SEQ ED NO:94, SEQ ED NO:95, SEQ ED NO:96, SEQ ED NO:97, SEQ 
ED NO:98, SEQ ED NO:99, SEQ ED NO:100, SEQ ED NO:101, SEQ ED NO:102, SEQ ED 
NO:103, SEQ ED NO:104, SEQ ED NO:105, SEQ ED NO:106, SEQ ED NO:107, SEQ ED 
NO:10s! SEQ EDNO:109, SEQ ED NO: 110, SEQ ED NO:ll 1, SEQ ED NO:112, SEQ ED 
NO:113! SEQEDNO:114,SEQEDNO:115,SEQIDNO:116,SEQIDNO:117 ) SEQ ED 
N0.118, SEQ EDNO:119, SEQ ID NO:120, and SEQ ED NO:121. The encoded amino 
acid sequence thereof would, however, be preserved. 

In addition, the nucleic acid sequence may comprise a nucleotide sequence which 
results from the addition, deletion or substitution of at least one nucleotide to the 5 '-end 
and/or the 3'-end of the nucleic acid sequence shown in SEQ ED NO:l, SEQ ED NO:2, 
SEQ ED NO:3, SEQ ED NO:4, SEQ ID NO:5, SEQ ED NO:6, SEQ ED NO:7, SEQ ID 
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NO:8, SEQ ID NO:9, SEQ ED NO: 10, SEQ ED NO:l 1, SEQ ID NO: 12, SEQ ED NO: 13, 
SEQ ED NO:14, SEQ ED NO:15, SEQ ED NO:16, SEQ ED NO:17, SEQ ED NO:18, SEQ 
ED NO: 19, SEQ ID NO:20,"5EQ ED NO:21, SEQ ED NO:22, SEQ ED NO:23, SEQ ID 
NO:24, SEQ ED NO:25, SEQ ED NO:26, SEQ ED NO:27, SEQ ED NO:28, SEQ ID NO:29, 
SEQ ED NO:30, SEQ ID NO:31, SEQ ED NO:32, SEQ ID NO:33, SEQ ID NO:34, SEQ 
ED NO:35, SEQ ED NO:36, SEQ ED NO:37, SEQ ED NO:38, SEQ ED NO:39, SEQ ID 
NO:40, SEQ ED N0:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ED NO:44, SEQ ID NO:45, 
SEQ ED NO:46, SEQ ED NO:47, SEQ ED NO:48, SEQ ED NO:49, SEQ ED NO:50, SEQ 
ED NO:51, SEQ ED NO:52, SEQ ED NO:53, SEQ ED NO:54, SEQ ID NO:55, SEQ ID 
NO:56, SEQ ID NO:57, SEQ ED NO:58, SEQ ED NO:59, SEQ ID NO:60, SEQ ID NO:6 1 , 
SEQ ED NO:62, SEQ ED NO:63, SEQ ED NO:64, SEQ ED NO:65, SEQ ID NO:66, SEQ 
ED NO:67, SEQ ID NO:68, SEQ ED NO:69, SEQ ED NO:70, SEQ ED NO:71, SEQ ED 
NO:72, SEQ ID NO:73, SEQ ED NO:74, SEQ ED NO:75, SEQ ED NO:76, SEQ ED NO:77, 
SEQ ED NO:78, SEQ ED NO:79, SEQ ED NO:80, SEQ ED N0:81, SEQ ED NO:82, SEQ 
ED NO:83, SEQ ED NO:84, SEQ ED NO:85, SEQ ED NO:86, SEQ ED NO:87, SEQ ED 
NO:88, SEQ ED NO:89, SEQ ED NO:90, SEQ ED NO:91, SEQ ED NO:92, SEQ ED NO:93, 
SEQ ED NO:94, SEQ ED NO:95, SEQ ED NO:96, SEQ ED NO:97, SEQ ID NO:98, SEQ 
ED NO:99, SEQ ED NO:100, SEQ ID NO:101, SEQ ID NO: 102, SEQ ED NO:103, SEQ ED 
NO: 1 04, SEQ ID NO: 1 05, SEQ ID NO: 1 06, SEQ ED NO: 107, SEQ ID NO: 1 08, SEQ ID 
NO:109, SEQIDNO:110, SEQIDNO:lll, SEQ ED NO:l 12, SEQ ED NO:l 13, SEQ ED 
NO:l 14, SEQ ID NO:l 15, SEQ ID NO:l 16, SEQ ED NO:l 17, SEQ ED NO:l 18, SEQ ID 
NO:l 19, SEQ ED NO:120, and SEQ ED NO:121, or a derivative thereof. Any nucleotide 
or polynucleotide may be used in this regard, provided that its addition, deletion or 
substitution does not alter the amino acid sequence of SEQ ED NO: 122, SEQ ED NO: 123, 
SEQ ED NO:124, SEQ ED NO:125, SEQ ED NO:126, SEQ ED NO:127, SEQ ED NO:128, 
SEQ ED NO: 129, SEQ ED NO:130, SEQ ED NO: 131, SEQ ED NO: 132, SEQ ED NO: 13 3, 
SEQ ED NO: 134, SEQ ED NO: 135, SEQ ED NO: 136, SEQ ED NO: 137, SEQ ED NO: 13 8, 
SEQ ED NO:139, SEQ EDNO:140, SEQ ED NO:141, SEQ ED NO:142, SEQ ED NO:143, 
SEQ ED NO:144, SEQ ED NO:145, SEQ ED NO:146, SEQ ED NO:147, SEQ ED NO:148, 
SEQ ED NO:149, SEQ ED NO:150, SEQ ED NO:151, SEQ ED N0.152, SEQ ID NO:153, 
SEQ ED NO:154, SEQ ED NO:155, SEQ ED NO:156, SEQ ED NO:157, SEQ ID NO:158, 
SEQ ED NO:159, SEQ ED NO:160, SEQ ED NO:161, SEQ ED NO:162, SEQ ED NO:163, 
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SEQ ID NO: 164, SEQ ID NO:165. SEQ ID NO: 166, SEQ ID NO: 167, SEQ ID NO: 168, 
SEQ ID NO: 169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO: 172, SEQ ID NO:173, 
SEQ ID NO: 174, SEQ ID NO: 175, SEQ ID N0.176, SEQ ID NO: 177, SEQ ID NO: 178, 
SEQ ID NO: 179, SEQ ID NO: 180, SEQ ID NO: 181, SEQ ID NO: 182, SEQ ID NO: 183, 
SEQ IDNO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, 
SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ED NO:199, SEQ ID NO:193, 
SEQ ED NO:194, SEQ ED NO:195, SEQ ED NO:196, SEQ ED NO:197, SEQ ED NO:198, 
SEQ ED NO:199, SEQ ED NO:200, SEQ ED NO:201, SEQ ED NO.202, SEQ ED NO:203, 
SEQ ED NO.204, SEQ ED NO:205, SEQ ED NO.206, SEQ ID NO:207, SEQ ED NO:208, 
SEQ ED NO:209, SEQ ED NO:210, SEQ ED NO:211, SEQ ID NO:212, SEQ ED NO:213, 
SEQ ED NO:214, SEQ ED NO:215, SEQ ED NO:216, SEQ ID NO:217, SEQ ED N0:218, 
SEQ ED NO:219, SEQ ED NO:220, SEQ ED NO:221, SEQ ED N0.222, SEQ ED NO:223, 
SEQ ED NO:224, SEQ ED NO:225, SEQ ED NO:226, SEQ ED NO:227, SEQ ID NO:228, 
SEQ ED NO:229, SEQ ED NO:230, SEQ ED NO:231, SEQ ED NO:232, SEQ ED NO:233, 
SEQ ED NO:234, SEQ ED NO:235, SEQ ED NO:236, SEQ ED NO:237, SEQ ED NO:238, 
SEQ ED NO:239, SEQ ED NO:240, SEQ ED NO:241, and SEQ ED NO:242, that is encoded 
by the nucleotide sequence. For example, the present invention is intended to include any 
nucleic acid sequence resulting from the addition of ATG as an initiation codon at the 5'-. 
end of the inventive nucleic acid sequence or its derivative, or from the addition of TEA, 
TAG or TGA as a termination codon at the 3'-end of the inventive nucleotide sequence or 
its derivative. Moreover, the nucleic acid molecule of the present invention may, as 
necessary, have restriction endonuclease recognition sites added to its 5'-end and/or 3'- 
end. 

Such functional alterations of a given nucleic acid sequence afford an opportunity 
to promote secretion and/or processing of heterologous proteins encoded by foreign 
nucleic acid sequences fused thereto, for example. All variations of the nucleotide 
sequence of the kinase genes of the invention and fragments thereof permitted by the 
genetic code are, therefore, included in this invention. 

Further, it is possible to delete codons or to substitute one or more codons with 
codons other than degenerate codons to produce a structurally modified polypeptide, but 
one which has substantially the same utility or activity as the polypeptide produced by the 
unmodified nucleic acid molecule. As recognized in the art, the two polypeptides are 
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functionally equivalent, as are the two nucleic acid molecules that give rise to their 
production, even though the differences between the nucleic acid molecules are not related 
to the degeneracy of the genetic code. This is discussed further in the "Functional* 
Derivatives" section, herein. 

Finally, many of the nucleic acid molecules of the invention are provided as a 
partial sequence only (Fig. 2A through 2QQ). However, it is standard for one of ordinary 
skill in the art to obtain a full-length sequence when provided with a partial sequence. 
Similarly, when provided with a partial or full-length sequence it is standard for one of 
ordinary skill in the art to obtain nucleic acid sequence coding for homologous proteins. 
Therefore, these nucleic acid molecules are also part of the invention. 

The characteristics of the protein kinase nucleic acid sequences of the invention are 
provided in Table 1. The protein kinases fall into 10 known groups: AGC, CAMK, CKI, 
CMGC, dsPK, EIFK, LIMK, MLK, STE and TK. In addition, there are a significant 
number of protein kinases that do not belong to any of the known groups, and therefore 
presumably define new protein kinase groups. 

Additional characteristics maybe found, inter alia, in the tables, namely Table 1, 
Table 2, Table 3 and Table 4, shown below. 

II. Nucleic Acid Probes, Methods, and Kits for Detection of Protein Kinases. 

A nucleic acid probe of the present invention may be used to probe an appropriate 
chromosomal or cDNA library by usual hybridization methods to obtain other nucleic acid 
molecules of the present invention. A chromosomal DNA or cDNA library may be 
prepared from appropriate cells according to recognized methods in the art (cf. "Molecular 
Cloning: A Laboratory Manual", second edition, Cold Spring Harbor Laboratory, . 
Sambrook, Fritsch, & Maniatis, eds., 1989). 

In the alternative, chemical synthesis can be carried out in order to obtain nucleic 
acid probes having nucleotide sequences that correspond to N-terminal, kinase or C- 
terminal portions, for example, of the amino acid sequence of the polypeptide of interest. 
The synthesized nucleic acid probes may be used as primers in a polymerase chain 
reaction (PCR) carried out in accordance with recognized PCR techniques, essentially 
according to PCR Protocols, "A Guide to Methods and Applications", Academic Press, 
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Michael, et al. , eds., 1 990, utilizing the appropriate chromosomal or cDNA library to 
obtain the fragment of the present invention. 

- One skillea in the art can readily design such probes based on the sequence 
disclosed herein using methods of computer alignment and sequence analysis known in 
the art ("Molecular Cloning: A Laboratory Manual", 1989, supra). The hybridization 
probes of the present invention can be labeled by standard labeling techniques such as 
with a radiolabel, enzyme label, fluorescent label, biotin-avidin label, chemiluminescence, 
and the like. After hybridization, the probes may be visualized using known methods. 

The nucleic acid probes of the present invention include RNA, as well as DNA 
probes, such probes being generated using techniques known in the art. The nucleic acid 
probe may be immobilized on a solid support. Examples of such solid supports include, 
but are not limited to, plastics such as polycarbonate, complex carbohydrates such as 
agarose and sepharose, and acrylic resins, such as polyacrylamide and latex beads. 
Techniques for coupling nucleic acid probes to such solid supports are well known in the 
art. 

The test samples suitable for nucleic acid probing methods of the present invention 
include, for example, cells or nucleic acid extracts of cells, or biological fluids. The 
samples used in the above-described methods will vary based on the assay format, the 
detection method and the nature of the tissues, cells or extracts to be assayed. Methods for 
preparing nucleic acid extracts of cells are well known in the art and can be readily 
adapted in order to obtain a sample that is compatible with the method utilized. 

One method of detecting the presence of nucleic acids of the invention in a sample 
comprises (a) contacting said sample with the above-described nucleic acid probe under 
conditions such that hybridization occurs, and (b) detecting the presence of said probe 
bound to said nucleic acid molecule. One skilled in the art would select the nucleic acid 
probe according to techniques known in the art as described above. Samples to be tested 
include but should not be limited to RNA samples of human tissue. 

A kit for detecting the presence of nucleic acids of the invention in a sample 
comprises at least one container means having disposed therein the above-described 
nucleic acid probe. The kit may further comprise other containers comprising one or more 
of the following: wash reagents and reagents capable of detecting the presence of bound 
nucleic acid probe. Examples of detection reagents include, but are not limited to 
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radiolabeled probes, enzymatic labeled probes (horseradish peroxidase, alkaline 
phosphatase), and affinity labeled probes (biotin, avidin, or steptavidin). 

In detail, a compartmentalized kit includes any kit in which reagents are contained 
in separate containers. Such containers include small glass containers, plastic containers 
or strips of plastic or paper. Such containers allow the efficient transfer of reagents from 
one compartment to another compartment such that the samples and reagents are not 
cross-contaminated and the agents or solutions of each container can be added in a 
quantitative fashion from one compartment to another. Such containers will include a 
container which will accept the test sample, a container which contains the probe or 
primers used in the assay, containers which contain wash reagents (such as phosphate 
buffered saline, Tris-buffers, and the like), and containers which contain the reagents used 
to detect the hybridized probe, bound antibody, amplified product, or the like. One skilled 
in the art will readily recognize that the nucleic acid probes described in the present 
invention can readily be incorporated into one of the established kit formats that are well 
known in the art. 

m. DNA Constructs Comprising a Protein Kinase Nucleic Acid Molecule and Cells 
Containing These Constructs. 

The present invention also relates to a recombinant DNA molecule comprising, 5* 
to 3', a promoter effective to initiate transcription in a host cell and the above-described 
nucleic acid molecules. In addition, the present invention relates to a recombinant DNA 
molecule comprising a vector and an above-described nucleic acid molecule. The present 
invention also relates to a nucleic acid molecule comprising a transcriptional region 
functional in a cell, a sequence complementary to an RNA sequence encoding an amino 
acid sequence corresponding to the above-described polypeptide, and a transcriptional 
termination region functional in said cell. The above-described molecules may be isolated 
and/or purified DNA molecules. 

The present invention also relates to a cell or organism that contains an above- 
described nucleic acid molecule and thereby is capable of expressing a polypeptide. The 
polypeptide may be purified from cells that have been altered to express the polypeptide. 
A cell is said to be "altered to express a desired polypeptide" when the cell, through 
genetic manipulation, is made to produce a protein which it normally does not produce or 
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which the cell normally produces at lower levels. One skilled in the art can readily adapt 
procedures for introducing and expressing either genomic, cDNA, or synthetic sequences 
into either eukaryotic or prokaryotic cells. 

A nucleic acid molecule, such as DNA, is said to be "capable of expressing" a 
polypeptide if it contains nucleotide sequences which contain transcriptional and 
translational regulatory information and such sequences are "operably linked" to 
nucleotide sequences which encode the polypeptide. An operable linkage is a linkage in 
which the regulatory DNA sequences and the DNA sequence sought to be expressed are 
connected in such a way as to permit gene sequence expression. The precise nature of the 
regulatory regions needed for gene sequence expression may vary from organism to 
organism, but shall in general include a promoter region which, in prokaryotes, contains 
both the promoter (which directs the initiation of RNA transcription) as well as the DNA 
sequences which, when transcribed into RNA, will signal synthesis initiation. Such 
regions will normally include those 5'-non-coding sequences involved with initiation of 
transcription and translation, such as the TATA box, capping sequence, CAAT sequence, 
and the like. . 

If desired, the non-coding region 3' to the sequence encoding a kinase of the 
invention may be obtained by the above-described methods. This region may be retained 
for its transcriptional termination regulatory sequences, such as termination and 
polyadenylation. Thus, by retaining the 3'-region naturally contiguous to the DNA 
sequence encoding a kinase of the invention, the transcriptional termination signals may 
be provided. Where the transcriptional termination signals are not satisfactorily functional 
in the expression host cell, then a 3' region functional in the host cell may be substituted. 

Two DNA sequences (such as a promoter region sequence and a sequence 
encoding a kinase of the invention) are said to be operably linked if the nature of the 
linkage between the two DNA sequences does not (1) result in the introduction of a frame- 
shift mutation, (2) interfere with the ability of the promoter region sequence to direct the 
transcription of a gene sequence encoding a kinase of the invention, or (3) interfere with 
the ability of the gene sequence of a kinase of the invention to be transcribed by the 
promoter region sequence. Thus, a promoter region would be operably linked to a DNA 
sequence if the promoter were capable of effecting transcription of that DNA sequence. 
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Thus, to express a gene encoding a kinase of the invention, transcriptional and 
translational signals recognized by an appropriate host are necessary. 

The present invention encompasses the expression of a gene encoding a kinase of 
the invention (or a functional derivative thereof) in either prokaryotic or eukaryotic cells. 
Prokaryotic hosts are, generally, very efficient and convenient for the production of 
recombinant proteins and are, therefore, one type of preferred expression system for 
kinases of the invention. Prokaryotes most frequently are represented by various strains of 
E. coli. However, other microbial strains may also be used, including other bacterial 
strains. 

In prokaryotic systems, plasmid vectors that contain replication sites and control 
sequences derived from a species compatible with the host may be used. Examples of 
suitable plasmid vectors may include pBR322, pUCl 18, pUCl 19 and the like; suitable 
phage or bacteriophage vectors may include ygtl 0, ygtl 1 and the like; and suitable virus 
vectors may include pMAM-neo, pKRC and the like. Preferably, the selected vector of the 
present invention has the capacity to replicate in the selected host cell. 

Recognized prokaryotic hosts include bacteria such as E. coli, Bacillus, 
Streptomyces, Pseudomonas, Salmonella, Serratia, and the like. However, under such 
conditions, the polypeptide will not be glycosylated. The prokaryotic host must be 
compatible with the replicon and control sequences in the expression plasmid. 

To express a kinase of the invention (or a functional derivative thereof) in a 
prokaryotic cell, it is necessary to operably link the sequence encoding the kinase of the 
invention to a functional prokaryotic promoter. Such promoters may be either constitutive 
or, more preferably, regulatable (i.e., inducible or derepressible). Examples of constitutive 
promoters include the int promoter of bacteriophage X, the bla promoter of the P- 
lactamase gene sequence of pBR322, and the cat promoter of the chloramphenicol acetyl 
transferase gene sequence of pPR325, and the like. Examples of inducible prokaryotic 
promoters include the major right and left promoters of bacteriophage X (Pl and Pr), the 
trp, recA, XacZ, AacI, and gal promoters of E. coli, the a-amylase (Ulmanen et aL, J. 
Bacterid. 162:176-182, 1985) and the q-28-specific promoters of B. subtilis (Gilman et 
aL, Gene Sequence 32:1 1-20, 1984), the promoters of the bacteriophages of Bacillus 
(Gryczan, In: The Molecular Biology of the Bacilli, Academic Press, Inc., NY, 1982), and 
Streptomyces promoters (Ward et aL, Mol. Gen. Genet. 203:468-478, 1986). Prokaryotic 
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promoters are reviewed by Click (Ind. Microbiol. 1 :277-282, 1 987), Cenatiempo 
(Biochimie 68:505-516, 1986), and Gottesman (Ann. Rev. Genet. 18:415-442, 1984). 

Proper expression in a prokaryotic cell also requires the presence of a ribosome- 
binding site upstream of the gene sequence-encoding sequence. Such ribosome-binding 
sites are disclosed, for example, by Gold et al. (Ann. Rev. Microbiol. 35:365-404, 1981). 
The selection of control sequences, expression vectors, transformation methods, and the 
like, are dependent on the type of host cell used to express the gene. As used herein, 
"cell", "cell line", and "cell culture" may be used interchangeably and all such 
designations include progeny. Thus, the words "transformants" or "transformed cells- 
include the primary subject cell and cultures derived therefrom, without regard to the 
number of transfers. It is also understood that all progeny may not be precisely identical 
in DNA content, due to deliberate or inadvertent mutations. However, as defined, mutant 
progeny have the same functionality as that of the originally transformed cell. 

Host cells which may be used in the expression systems of the present invention 
are not strictly limited, provided that they are suitable for use in the expression of the 
kinase polypeptide of interest. Suitable hosts may often include eukaryotic cells. 
Preferred eukaryotic hosts include, for example, yeast, fungi, insect cells, mammalian cells 
either in vivo, or in tissue culture. Mammalian cells which may be useful as hosts include 
HeLa cells, cells of fibroblast origin such as VERO or CHO-K1, or cells of lymphoid 
origin and their derivatives. Preferred mammalian host cells include SP2/0 and J558L, as 
well as neuroblastoma cell lines such as TMR 332, which may provide better capacities for 
correct post-translational processing. 

In addition, plant cells are also available as hosts, and control sequences 
compatible with plant cells are available, such as the cauliflower mosaic virus 35S and 
19S, and nopaline synthase promoter and polyadenylation signal sequences. Another 
preferred host is an insect cell, for example the Drosophila larvae. Using insect cells as 
hosts, the Drosophila alcohol dehydrogenase promoter can be used (Rubin, Science 
240:1453-1459, 1988). Alternatively, baculovirus vectors can be engineered to express 
large amounts of kinases of the invention in insect cells (Jasny, Science 238:1653, 1987; 
Miller et al, In: Genetic Engineering, Vol. 8, Plenum, Setlow et al, eds., pp. 277-297, 
1986). 
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Any of a series of yeast expression systems can be utilized which incorporate 
promoter and termination elements from the actively expressed sequences coding for 
glycolytic enzymes that are produced in large quantities when yeast are grown in mediums 
rich in glucose. Known glycolytic gene sequences can also provide very efficient 
transcriptional control signals. Yeast provides substantial advantages in that it can also 
carry out post-translational modifications. A number of recombinant DNA strategies exist 
utilizing strong promoter sequences and high copy number plasmids which can be utilized 
for production of the desired proteins in yeast. Yeast recognizes leader sequences on 
cloned mammalian genes and secretes peptides bearing leader sequences (i.e., pre- 
peptides). Several possible vector systems are available for the expression of kinases of 
the invention in a mammalian host. 

A wide variety of transcriptional and translational regulatory sequences may be 
employed, depending upon the nature of the host. The transcriptional and translational 
regulatory signals may be derived from viral sources, such as adenovirus, bovine 
papilloma virus, cytomegalovirus, simian virus, or the like, where the regulatory signals 
are associated with a particular gene sequence which has a high level of expression. 
Alternatively, promoters from mammalian expression products, such as actin, collagen, 
myosin, and the like, may be employed. Transcriptional initiation regulatory signals may 
be selected which allow for repression or activation, so that expression of the gene 
sequences can be modulated. Of interest are regulatory signals which are temperature- 
sensitive so that by varying the temperature, expression can be repressed or initiated, or 
are subject to chemical (such as metabolite) regulation. 

Expression of kinases of the invention in eukaryotic hosts requires the use of 
eukaryotic regulatory regions. Such regions will, in general, include a promoter region 
sufficient to direct the initiation of RNA synthesis. Preferred eukaryotic promoters 
include, for example, the promoter of the mouse metallothionein I gene sequence (Hamer 
et al., J. Mol. Appl. Gen. 1 :273-288, 1982); the TK promoter of Herpes virus (McKnight, 
Cell 31:355-365, 1982); the SV40 early promoter (Benoist et al, Nature (London) 
290:304-31, 1981); and the yeast gal4 gene sequence promoter (Johnston et al., Proc. Natl. 
Acad. Sci. (USA) 79:6971-6975, 1982; Silver et at., Proc. Natl. Acad. Sci. (USA) 
81:5951-5955, 1984). 



WO 00/73469 



85 



PCT/US00/14842 



Translation of eukaryotic mRNA is initiated at the codon that encodes the first 
methionine. For this reason, it is preferable to ensure that the linkage between a 
eukaryotic promoter and a DNA sequence which encodes a kinase of the invention (or a 
functional derivative thereof) does not contain any intervening codons which are capable 
of encoding a methionine (i.e., AUG). The presence of such codons results either in the 
formation of a fusion protein (if the AUG codon is in the same reading frame as the kinase 
of the invention coding sequence) or a frame-shift mutation (if the AUG codon is not in 
the same reading frame as the kinase of the invention coding sequence). 

A nucleic acid molecule encoding a kinase of the invention and an operably linked 
promoter may be introduced into a recipient prokaryotic or eukaryotic cell either as a 
nonrepeating DNA or RNA molecule, which may either be a linear molecule or, more 
preferably, a closed covalent circular molecule. Since such molecules are incapable of 
autonomous replication, the expression of the gene may occur through the transient 
expression of the introduced sequence. Alternatively, permanent expression may occur 
through the integration of the introduced DNA sequence into the host chromosome. 

A vector may be employed which is capable of integrating the desired gene 
sequences into the host cell chromosome. Cells which have stably integrated the 
introduced DNA into their chromosomes can be selected by also introducing one or more 
markers which allow for selection of host cells which contain the expression vector. The 
marker may provide for prototrophy to an auxotrophic host, biocide resistance, e.g., 
antibiotics, or heavy metals, such as copper, or the like. The selectable marker gene 
sequence can either be directly linked to the DNA gene sequences to be expressed, or 
introduced into the same cell by co-transfection. Additional elements may also be needed 
for optimal synthesis of mRNA. These elements may include splice signals, as well as 
transcription promoters, enhancers, and termination signals. cDNA expression vectors 
incorporating such elements include those described by Okayama (Mol. Cell. Biol. 3:280-, 
1983). 

The introduced nucleic acid molecule can be incorporated into a plasmid or viral 
vector capable of autonomous replication in the recipient host. Any of a wide variety of 
vectors may be employed for this purpose. Factors of importance in selecting a particular 
plasmid or viral vector include: the ease with which recipient cells that contain the vector 
may be recognized and selected from those recipient cells which do not contain the vector, 
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the number of copies of the vector which are desired in a particular host; and whether it is 
desirable to be able to "shuttle" the vector between host cells of different species. 

Preferred prokaryotic vectors include plasmids such as those capable of replication 
in E. coli (such as, for example, pBR322, ColEl, pSClOl, pACYC 184, teVX; "Molecular 
Cloning: A Laboratory Manual", 1989, supra). Bacillus plasmids include pC194, pC22 1 , 
pT127, and the like (Gryczan, In: The Molecular Biology of the Bacilli, Academic Press, 
NY, pp. 307-329, 1982). Suitable Streptomyces plasmids include plJlOl (Kendall et aL, 
J. Bacterid. 169:4177-4183, 1987), and streptomyces bacteriophages such as <J>C3 1 
(Chater et ai, In: Sixth International Symposium on Actinomycetales Biology, Akademiai 
Kaido, Budapest, Hungary, pp. 45-54, 1986). Pseudomonas plasmids are reviewed by 
John et al (Rev. Infect. Dis. 8:693-704, 1986), and Izaki (Jpn. J. Bacterid. 33:729-742, 
1978). 

Preferred eukaryotic plasmids include, for example, BPV, vaccinia, SV40, 2- 
micron circle, and the like, or their derivatives. Such plasmids are well known in the art 
(Botstein et aL, Miami Wntr. Symp. 19:265-274, 1982; Broach, In: 'The Molecular 
Biology of the Yeast Saccharomyces: Life Cycle and Inheritance", Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY, p. 445-470, 1981; Broach, Cell 28:203-204, 1982; 
Bollon etaL, J. Clin. Hematol. Oncol. 10:39-48, 1980; Maniatis, In: Cell Biology: A 
Comprehensive Treatise, Vol. 3, Gene Sequence Expression, Academic Press, NY, pp. 
563-608, 1980). 

Once the vector or nucleic acid molecule containing the construct(s) has been 
prepared for expression, the DNA construct(s) may be introduced into an appropriate host 
cell by any of a variety of suitable means, i.e., transformation, transfection, conjugation, 
protoplast fusion, electroporation, particle gun technology, calcium phosphate- 
precipitation, direct microinjection, and the like. After the introduction of the vector, 
recipient cells are grown in a selective medium, which selects for the growth of vector- 
containing cells. Expression of the cloned gene(s) results in the production of a kinase of 
the invention, or fragments thereof. This can take place in the transformed cells as such, 
or following the induction of these cells to differentiate (for example, by administration of 
bromodeoxyuracil to neuroblastoma cells or the like). A variety of incubation conditions 
can be used to form the peptide of the present invention. The most preferred conditions 
are those which mimic physiological conditions. 
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IV. The Proteins nf the Invention 

A variety of methodologies known in the art can be utilized to obtain the 
polypeptides of the present invention. The polypeptides may be purified from tissues or 
cells that naturally produce the polypeptides. Alternatively, the above-described isolated 
nucleic acid fragments could be used to express the kinases of the invention in any 
organism. The samples of the present invention include cells, protein extracts or 
membrane extracts of cells, or biological fluids. The samples will vary based on the assay 
format, the detection method, and the nature of the tissues, cells or extracts used as the 
sample. 

Any eukaryotic organism can be used as a source for the polypeptides of the 
invention, as long as the source organism naturally contains such polypeptides. As used 
herein, "source organism" refers to the original organism from which the amino acid 
sequence of the subunit is derived, regardless of the organism the subunit is expressed in 

and ultimately isolated from. 

One skilled in the art can readily follow known methods for isolating proteins in 
order to obtain the polypeptides free of natural contaminants. These include, but are not 
limited to: size-exclusion chromatography, HPLC, ion-exchange chromatography, and 
immuno-affinity chromatography. 

Further, the polypeptides of the invention include the full-length polypeptides that 
can be identified from the full-length or partial sequences encoded by SEQ ID NO: 122, 
SEQ ID NO:123, SEQ IDNO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, 
SEQ ID NO:128, SEQ ID N0.129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, 
SEQ ID NO-.133, SEQ IDNO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, 
SEQ ID NO: 138, SEQ ID NO: 139, SEQ ID NO: 140, SEQ ID NO: 141, SEQ ID NO: 142, 
SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, 
SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, 
SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, 
SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ IDNO:161, SEQ ID N0:162, 
SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, 
SEQ ID N0:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, 
SEQ ID NO: 173, SEQ ID NO: 174, SEQ ID NO: 175, SEQ ED NO: 176, SEQ ID NO: 177, 
SEQ ID NO:l 78, SEQ ID NO: 1 79, SEQ ID NO: 1 80, SEQ ID NO: 18 1 , SEQ ED NO: 1 82, 
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SEQ ID NO: 183, SEQ ID NO: 184, SEQ ID NO: 185, SEQ ID NO: 186, SEQ ID NO:l 87, 
SEQ ID NO: 1 88, SEQ ED NO: 1 89, SEQ ID NO: 1 90, SEQ ID NO: 1 91 , SEQ ID NO: 1 99, 
SEQ ID NO: 193, SEQ ID NO: 194, SEQ ID NO: 195, SEQ ID NO: 196, SEQ ID NO: 197, - 
SEQ ID N0.198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, 
SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ED NO:206, SEQ ID NO:207, 
SEQ ID NO:208, SEQ ED NO:209, SEQ ED NO:210, SEQ ED NO:21 1, SEQ ED NO:212, 
SEQ ED NO:2 1 3 , SEQ ED NO:2 1 4, SEQ ED NO:2 1 5, SEQ ED NO :2 1 6, SEQ ID NO:2 1 7, 
SEQ ED NO:218, SEQ ED NO:219, SEQ ED NO:220, SEQ ED NO:221, SEQ ID NO:222, 
SEQ ED NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ ED NO:226, SEQ ID NO:227, 
SEQ ED NO:228, SEQ ED NO:229, SEQ ED NO:230, SEQ ED N0.23 1, SEQ ID NO:232, 
SEQ ED NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ ED NO:236, SEQ ID NO:237, 
SEQ ED NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ ED NO:241, and SEQ ED 
NO:242 (Figure 1). In addition, the polypeptides of the invention include the domains of 
these polypeptides, including, but not limited to, the N-terminal, kinase/catalytic, and C- 
terminal domains. 

The characteristics of the protein kinase nucleic acid sequences of the invention are 
provided in Table 1. The protein kinases fall into 10 known groups: AGC, CAMK, CKI, 
CMGC, dsPK, EEFK, LIMK, MLK, STE and TK. In addition, there are a significant 
number of protein kinases that do not belong to any of the known groups, and therefore 
presumably define new protein kinase groups. 

Additional characteristics are shown in, inter alia, the tables, namely Table 1, 
Table 2, Table 3 and Table 4, provided below. 

V. Antibodies. Hvbridomas. Methods of Use and Kits for Detection of Protein 
Kinases 

The present invention relates to an antibody having binding affinity to a kinase of 
the invention. The polypeptide may have an amino acid sequence selected from the group 
consisting of those set forth in SEQ ED NO:122, SEQ ED NO:123, SEQ ED NO:124, SEQ 
ED NO: 125, SEQ ED NO: 126, SEQ ED NO: 127, SEQ ED NO: 128, SEQ ID NO: 129, SEQ 
ED NO:130, SEQ ED NO:131, SEQ EDNO:132, SEQ ED NO:133, SEQ ED NO:134, SEQ 
ED NO:135, SEQ ED NO:136, SEQ ED NO:137, SEQ ED NO:138, SEQ ED NO:139, SEQ 
ED NO:140, SEQ ED NO:141, SEQ ED NO:142, SEQ ID NO:143, SEQ ED NO:144, SEQ 
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ID NO:145, SEQ ID NO:146, SEQ ED NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ 
ID NO:150, SEQ ID N0:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ 
ID NO-.155, SEQ ID NO:156, SEQ ID NO: 157, SEQ ID NO: 158, SEQ ID NO: 159, SEQ 
K) NO:160, SEQ ID N0:161, SEQ ID NO:162, SEQ ID NO:l63, SEQ ID NO:164, SEQ 
ID NO: 165. SEQIDNO:166, SEQ ID NO: 167, SEQ ID NO: 168, SEQ ID NO:169, SEQ 
IDNO:170, SEQ ID NO:171, SEQ IDNO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ 
IDNO.175, SEQ ED NO: 176, SEQ ID NO: 177, SEQIDNO:178, SEQ ID NO:179, SEQ 
IDNO-.180, SEQIDNO:181, SEQ IDNO:182, SEQ IDNO:183, SEQ ID NO:184, SEQ 
ID N0.185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ 
ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ 
ID NO:195', SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ 
ID NO:20o', SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ 
ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO.209, SEQ 
ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ 
ID N0:2is', SEQ ID NO-.216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ 
ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ 
ED NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ 
ID NO:23o', SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ 
ID NO:23s! SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ 
ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, or a functional derivative thereof, or 
at least 9 contiguous amino acids thereof (preferably, at least 20, 30, 35, or 40 or more 
contiguous amino acids thereof). Alternatively, the antibody may bind to a part of the 
polypeptide not provided in the sequences above, but that is present in the full-length 
sequence of the polypeptide and that is easily obtained using methods standard in the art. 
Further, the antibody may bind specifically to particular domains of one or more of the 
kinases of the invention, including, but not limited to, the N-terminal, kinase/catalytic, or 
C-terminal domains. 

The present invention also relates to an antibody having specific binding affinity to 
a kinase or kinase domain of the invention. Such an antibody may be isolated by 
comparing its binding affinity to a kinase of the invention with its binding affinity to other 
polypeptides. Those that bind selectively to a kinase of the invention would be chosen for 
use in methods requiring a distinction between a kinase of the invention and other 
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polypeptides. Such methods could include, but should not be limited to, the analysis of 
altered kinase expression in tissue containing other polypeptides. 

The kinases of the present invention can be used in a variety of procedures and 
methods, such as for the generation of antibodies, for use in identifying pharmaceutical 
compositions, and for studying DNA/protein interaction. 

The kinases of the present invention can be used to produce antibodies or 
hybridomas. One skilled in the art will recognize that if an antibody is desired, such a 
peptide could be generated as described herein and used as an immunogen. The antibodies 
of the present invention include monoclonal and polyclonal antibodies, as well fragments 
of these antibodies, and humanized forms. Humanized forms of the antibodies of the 
present invention may be generated using one of the procedures known in the art such as 
chimerization or CDR grafting. 

The present invention also relates to a hybridoma that produces the above- 
described monoclonal antibody, or binding fragment thereof. A hybridoma is an 
immortalized cell line that is capable of secreting a specific monoclonal antibody. 

In general, techniques for preparing monoclonal antibodies and hybridomas are 
well known in the art (Campbell, "Monoclonal Antibody Technology: Laboratory 
Techniques in Biochemistry and Molecular Biology," Elsevier Science Publishers, 
Amsterdam, The Netherlands, 1984; St. Groth et ah, J. Immunol. Methods 35:1-21, 1980). 
Any animal (mouse, rabbit, and the like) which is known to produce antibodies can be 
immunized with the selected polypeptide. Methods for immunization are well known in 
the art. Such methods include subcutaneous or intraperitoneal injection of the 
polypeptide. One skilled in the art will recognize that the amount of polypeptide used for 
immunization will vary based on the animal that is immunized, the antigenicity of the 
polypeptide and the site of injection. 

The polypeptide may be modified or administered in an adjuvant in order to 
increase the peptide antigenicity. Methods of increasing the antigenicity of a polypeptide 
are well known in the art. Such procedures include coupling the antigen with a 
heterologous protein (such as globulin or p-galactosidase) or through the inclusion of an 
adjuvant during immunization. 
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For monoclonal antibodies, spleen cells from the immunized animals are removed, 
fused with myeloma cells, such as SP2/0-Agl4 myeloma cells, and allowed to become 
monoclonal antibody producing hybridoma ceils. Any one of a number of methods well 
known in the art can be used to identify the hybridoma cell that produces an antibody with 
the desired characteristics. These include screening the hybridomas with an ELISA assay, 
western blot analysis, or radioimmunoassay (Lutz et al, Exp. Cell Res. 175:109-124, 
1988). Hybridomas secreting the desired antibodies are cloned and the class and subclass 
are determined using procedures known in the art (Campbell, "Monoclonal Antibody 
Technology: Laboratory Techniques in Biochemistry and Molecular Biology", supra, 
1984). 

For polyclonal antibodies, antibody-containing antiserais isolated from the 
immunized animal and is screened for the presence of antibodies with the desired 
specificity using one of the above-described procedures. The above-described antibodies 
may be detectably labeled. Antibodies can be detectably labeled through the use of 
radioisotopes, affinity labels (such as biotin, avidin, and the like), enzymatic labels (such 
as horse radish peroxidase, alkaline phosphatase, and the like) fluorescent labels (such as 
FITC or rhodamine, and the like), paramagnetic atoms, and the like. Procedures for 
accomplishing such labeling are well-known in the art, for example, see Stemberger et al, 
J. Histochem. Cytochem. 18:315, 1970; Bayer et al. , Meth. Enzym. 62:308-, 1979; Engval 
et al, Immunol. 109:129-, 1972; Coding, J. Immunol. Meth. 13:215-, 1976. The labeled 
antibodies of the present invention can be used for in vitro, in vivo, and in situ assays to 
identify cells or tissues that express a specific peptide. 

The above-described antibodies may also be immobilized on a solid support. 
Examples of such solid supports include plastics such as polycarbonate, complex 
carbohydrates such as agarose and sepharose, acrylic resins and such as polyacrylamide 
and latex beads. Techniques for coupling antibodies to such solid supports are well known 
in the art (Weir et ai, "Handbook of Experimental Immunology" 4th Ed., Blackwell 
Scientific Publications, Oxford, England, Chapter 1 0, 1986; Jacoby et al., Meth. Enzym. 
34, Academic Press, N.Y., 1974). The immobilized antibodies of the present invention 
can be used for in vitro, in vivo, and in situ assays as well as in immunochromotography. 
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Furthermore, one skilled in the art can readily adapt currently available procedures, 
as well as the techniques, methods and kits disclosed herein with regard to antibodies, to 
generate peptides capable of binding to a specific peptide sequence in order To generate 
rationally designed antipeptide peptides (Hurby et ai, "Application of Synthetic Peptides: 
Antisense Peptides", In Synthetic Peptides, A User's Guide, W.H. Freeman, NY, pp. 289- 
307, 1992; Kaspczak etal, Biochemistry 28:9230-9238, 1989). 

Anti-peptide peptides can be generated by replacing the basic amino acid residues 
found in the peptide sequences of the kinases of the invention with acidic residues, while 
maintaining hydrophobic and uncharged polar groups. For example, lysine, arginine, 
and/or histidine residues are replaced with aspartic acid or glutamic acid and glutamic acid 
residues are replaced by lysine, arginine or histidine. 

The present invention also encompasses a method of detecting a kinase 
polypeptide in a sample, comprising: (a) contacting the sample with an above-described 
antibody, under conditions such that immunocomplexes form, and (b) detecting the 
presence of said antibody bound to the polypeptide. In detail, the methods comprise 
incubating a test sample with one or more of the antibodies of the present invention and 
assaying whether the antibody binds to the test sample. Altered levels of a kinase of the 
invention in a sample as compared to normal levels may indicate disease. 

Conditions for incubating an antibody with a test sample vary. Incubation 
conditions depend on the format employed in the assay, the detection methods employed, 
and the type and nature of the antibody used in the assay. One skilled in the art will 
recognize that any one of the commonly available immunological assay formats (such as 
radioimmunoassays, enzyme-linked immunosorbent assays, diffusion based Ouchterlony, 
or rocket immuno fluorescent assays) can readily be adapted to employ the antibodies of 
the present invention. Examples of such assays can be found in Chard ("An Introduction 
to Radioimmunoassay and Related Techniques" Elsevier Science Publishers, Amsterdam, 
The Netherlands, 1986), Bullock et al. ("Techniques in Immunocytochemistry," Academic 
Press, Orlando, FL Vol. 1, 1982; Vol. 2, 1983; Vol. 3, 1985), Tijssen ("Practice and 
Theory of Enzyme Immunoassays: Laboratory Techniques in Biochemistry and Molecular 
Biology," Elsevier Science Publishers, Amsterdam, The Netherlands, 1 985). 
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The immunological assay test samples of the present invention include cells, 
protein or membrane extracts of cells, or biological fluids such as blood, serum, plasma, or 
urine. The test samples used in the above-described method will vary based on the assay 
format, nature of the detection method and the tissues, cells or extracts used as the sample 
to be assayed. Methods for preparing protein extracts or membrane extracts of cells are 
well known in the art and can be readily be adapted in order to obtain a sample which is 
testable with the system utilized. 

A kit contains all the necessary reagents to carry out the previously described 
methods of detection. The kit may comprise: (i) a first container means containing an 
above-described antibody, and (ii) second container means containing a conjugate 
comprising a binding partner of the antibody and a label. In another preferred 
embodiment, the kit further comprises one or more other containers comprising one or 
more of the following: wash reagents and reagents capable of detecting the presence of 
bound antibodies. 

Examples of detection reagents include, but are not limited to, labeled secondary 
antibodies, or in the alternative, if the primary antibody is labeled, the chromophoric, 
enzymatic, or antibody binding reagents that are capable of reacting with the labeled 
antibody. The compartmentalized kit may be as described above for nucleic acid probe 
kits. One skilled in the art will readily recognize that the antibodies described in the 
present invention can readily be incorporated into one of the established kit formats that 
are well known in the art. 

VI. Isolation of Co m pounds Thfl t Interact With Protein Kinases 

The present invention also relates to a method of detecting a compound capable of 
binding to a protein kinase of the invention, comprising incubating the compound with a 
kinase of the invention and detecting the presence of the compound bound to the kinase. 
The compound may be present within a complex mixture, for example, serum, body fluid, 
or cell extracts. 

The present invention also relates to a method of detecting an agonist or antagonist 
of kinase activity or kinase binding partner activity comprising incubating cells that 
produce a kinase of the invention in the presence of a compound and detecting changes in 
the level of kinase activity or kinase binding partner activity. The compounds thus 
identified would produce a change in activity indicative of the presence of the compound. 
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The compound may be present within a complex mixture, for example, serum, body fluid, 
or cell extracts. Once the compound is identified it can be isolated using techniques well 
known in the art. - — ■ 

The present invention also encompasses a method of agonizing (stimulating) or 
antagonizing kinase associated activity in a mammal comprising administering to said 
mammal an agonist or antagonist to a kinase of the invention in an amount sufficient to 
effect said agonism or antagonism. A method of treating diseases in a mammal with an 
agonist or antagonist of kinase activity comprising administering the agonist or antagonist 
to a mammal in an amount sufficient to agonize or antagonize kinase associated functions 
is also encompassed in the present application. 

In an effort to discover novel treatments for diseases, biomedical researchers and 
chemists have designed, synthesized, and tested molecules that inhibit the function of 
protein kinases. Some small organic molecules form a class of compounds that modulate 
the function of protein kinases. Examples of molecules that have been reported to inhibit 
the function of protein kinases include, but are not limited to, bis monocyclic, bicyclic or 
heterocyclic aryl compounds (PCT WO 92/20642, published November 26, 1992 by 
Maguire et al.), vinylene-azaindole derivatives (PCT WO 94/14808, published July 7, 
1994 by Ballinari et ai), l-cyclopropyl-4-pyridyl-quinolones (U.S. Patent No. 5,330,992), 
styryl compounds (U.S. Patent No. 5,217,999), styryl-substituted pyridyl compounds (U.S. 
Patent No. 5,302,606), certain quinazoline derivatives (EP Application No. 0 566 266 AI), 
seleoindoles and selenides (PCT WO 94/03427, published February 17, 1994 by Denny et 
al.), tricyclic polyhydroxylic compounds (PCT WO 92/21660, published December 10, 
1992 by Dow), and benzylphosphonic acid compounds (PCT WO 91/15495, published 
October 1 7, 1991 by Dow et al). 

Compounds that can traverse cell membranes and are resistant to acid hydrolysis 
are potentially advantageous as therapeutics as they can become highly bioavailable after 
being administered orally to patients. However, many of these protein kinase inhibitors 
only weakly inhibit the function of protein kinases. In addition, many inhibit a variety of 
protein kinases and will cause multiple side-effects as therapeutics for diseases. 

Some indolinone compounds, however, form classes of acid resistant and 
membrane permeable organic molecules. WO 96/22976 (published August 1, 1996 by 
Ballinari et al.) describes hydrosoluble indolinone compounds that harbor tetralin, 
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naphthalene, quinoline, and indole substituents fused to the oxindole ring. These bicyclic 
substituents are in turn substituted with polar moieties including hydroxylated alkyl, 
phosphate/ind ether moieties. U.S. Patent Application Serial Nos. 08/702,232, filed 
August 23, 1996, entitled "Indolinone Combinatorial Libraries and Related Products and 
Methods for the Treatment of Disease" by Tang et al (Lyon & Lyon Docket No. 221/187) 
and 08/485,323, filed June 7, 1995, entitled "Benzylidene-Z-Indoline Compounds for the 
Treatment of Disease" by Tang et al. (Lyon & Lyon Docket No. 223/298) and 
International Patent Publication WO 96/22976, published August 1, 1996 by Ballinari et 
al, all of which are incorporated herein by reference in their entirety, including any 
drawings, describe indolinone chemical libraries of indolinone compounds harboring other 
bicyclic moieties as well as monocyclic moieties fused to the oxindole ring. Applications 
08/702,232, filed August 23, 1996, entitled "Indolinone Combinatorial Libraries and 
Related Products and Methods for the Treatment of Disease" by Tang et al. (Lyon & Lyon 
Docket No. 221/187), 08/485,323, filed June 7, 1995, entitled "Benzylidene-Z-Indoline 
Compounds for the Treatment of Disease" by Tang et al. (Lyon & Lyon Docket No. 
223/298), and WO 96/22976, published August 1, 1996 by Ballinari et al teach methods 
of indolinone synthesis, methods of testing the biological activity of indolinone 
compounds in cells, and inhibition patterns of indolinone derivatives. 

Other examples of substances capable of modulating kinase activity include, but 
are not limited to, tyrphostins, quinazolines, quinoxolines, and quinolines. The 
quinazolines, tyrphostins, quinolines, and quinoxolines referred to above include well 
known compounds such as those described in the literature. For example, representee 
publications describing quinazolines include Barker et al, EPO Publication No. 0 520 722 
AL Jones et al, U.S. Patent No.4,447,608; Kabbe et al, U.S. Patent No. 4,757,072; Kaul 
and Vougioukas, U.S. Patent No. 5, 316,553; Kreighbaum and Comer, U.S. Patent No. 
4 343 940- Pegg and Wardleworth, EPO Publication No. 0 562 734 Al; Barker et al, 
pI^a™ Assoc. frrttmcer Research 32:327 (1991); Bertino, J.R., Cancer Research 
3:293-304 (1979); Bertino, J.R., Cancer Research 9(2 part l):293-304 (1979); Curtin et 
al, BnLCancer 53:361-368 (1986); Femandes et al, Cancer Research 43:11 17-1 123 
(1983)- Ferris et al. LCj^ChenL 44(2):173-178; Fry et al, Science 265:1093-1095 
(1994)- Jackman et al, Can^^Research 51:5579-5586 (1981); Jones et al T Med. Chem. 
29(6)-l 114-1 118- Lee and Skibo, Biochemistry 26(23):7355-7362 (1987); Lemus et al, L 
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Org. Chem. 54:3511-3518 (1989); Ley and Seng, Synthesis 1975:415-522 (1975); 
Maxwell et al. Magnetic Resonance in Medicine 17:189-196 (1991); Mini et al, Cancer 
Research 45:325-330 (1985); Phillips and Castle, J. Heterocyclic Chem. 17(19): 1489-1596 
(1980); Reece et al, Cancer Research 47(1 1):2996-2999 (1977); Sculier et al, Cancer 
Immunol, and Immunother. 23:A65 (1986); Sikora et al, Cancer Letters 23:289-295 
(1984); Sikora et al. Analytical Biochern. 172:344-355 (1988); all of which are 
incorporated herein by reference in their entirety, including any drawings. 

Quinoxaline is described in Kaul and Vougioukas, U.S. Patent No. 5,316,553, 
incorporated herein by reference in its entirety, including any drawings. 

Quinolines are described in Dolle et al, J, Med. Chem. 37:2627-2629 (1994); 
MaGuire, J. Med. Chem. 37:2129-2131 (1994); Burke et al, J. Med, Chem. 36:425-432 
(1993); and Burke et al BioOrganic Med. Chem. Letters 2:1771-1774 (1992), all of which 
are incorporated by reference in their entirety, including any drawings. 

Tyrphostins are described in Allen et al, Clin. Exp. Immunol. 91:141-156 (1993); 
Anafi et al, Blood 82:12:3524-3529 (1993); Baker etal, J. Cell Sci. 102:543-555 (1992); 
Bilder et al, Amer. Physiol. Soc. pp. 6363-6143:C721-C730 (1991); Brunton et al, 
Proceedings of Amer. Assoc. Cancer Rsch. 33:558 (1992); Bryckaert et al, Experimental 
Cell Research 199:255-261 (1992); Dong et al, J. Leukocyte Biology 53:53-60 (1993); 
Dong et al, J. Immunol. 151(5):2717-2724 (1993); Gazit et al, J. Med. Chem. 32:2344- 
2352 (1989); Gazit et al, " J. Med. Chem. 36:3556-3564 (1993); Kaur et al, Anti-Cancer 
Drugs 5:213-222 (1994); Kaur et al, King et al, Biochern. J. 275:413-41 8 (1991); Kuo et 
al, Cancer Letters 74:197-202 (1993); Levitzki, A., The FASEB J. 6:3275-3282 (1992); 
Lyall et al, J. Biol. Chem. 264:14503-14509 (1989); Peterson et al, The Prostate 22:335- 
345 (1993); Pillemer et al, Int. J. Cancer 50:80-85 (1992); Posner et al, Molecular 
Pharmacology 45:673-683 (1993); Rendu et al, Biol. Pharmacology 44r5^:881-888 
(1992); Sauro and Thomas, Life Sciences 53:371-376 (1993); Sauro and Thomas, J. 
Pharm. and Experimental Therapeutics 267f3 > >:l 19-1 125 (1993); Wolbring etal, J. Biol. 
Chem. 269f36):22470-22472 (1994); and Yoneda et al. Cancer Research 51:4430-4435 
(1991); all of which are incorporated herein by reference in their entirety, including any 
drawings. 
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Other compounds that could be used as modulators include oxindolinones such as 
those described in U.S. patent application Serial No. 08/702,232 filed August 23, 1996, 
incorporated herein by reference in its entirety, including any drawings. 
Vn. Biological Significance. Applic ations and Clinical Relevance of Novel Protein 

Kinases 

For each protein kinase in this application, we provide a classification of the 
protein class and family to which it belongs, a summary of non-cataltyic protein motifs, a 
profile of its expression in several hundred tissue and cell sources, and a chromosomal 
location. This information can be used to suggest potential function, regulation or 
therapeutic utility for each of the proteins. 

The kinase classification and protein domains often reflect pathways, cellular roles, 
or mechanisms of up- or down-stream regulation. Also disease-relevant genes often occur 
in families of related genes. For example if one member of a kinase family functions as an 
oncogene, a tumor suppressor, or has been found to be disrupted in an immune, 
neurologic, cardiovascular, or metabolic disorder, frequently other family members may 
play a related role. 

The expression analysis organizes kinases into groups that are transcriptionally 
upregulated in tumors and those that are more restricted to specific tumor types such as 
melanoma or prostate. This analysis also identifies genes that are regulated in a cell cycle 
dependent manner, and are therefore likely to be involved in maintaining cell cycle 
checkpoints, entry, progression, or exit from mitosis, oversee DNA repair, or are involved 
in cell proliferation and genome stability. Expression data also can identify genes 
expressed in endothelial sources or other tissues that suggest a role in angiogenesis, 
thereby implicating them as targets for control of diseases that have an angiogenic 
component, such as cancer, endometriosis, retinopathy and macular degeneration, and 
various ischemic or vascular pathologies. A proteins' role in cell survival can also be 
suggested based on restricted expression in cells subjected to external stress such as 
oxidative damage, hypoxia, drugs such as cisplatinum, or irradiation. Metastases- 
associated genes can be implicated when expression is restricted to invading regions of a 
tumor, or is only seen in local or distant metastases compared to the primary tumor, or 
when a gene is upregulated during cell culture models of invasion, migration, or motility. 
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Chromosomal location can identify candidate targets for a tumor amplicon or a 
tumor-suppressor locus. Summaries of prevelant tumor amplicons are available in the 
literature, and can identify tumor types to experimentally be confirmed to contain 
amplified copies of a kinase gene which localizes to an adjacent region. 

Based on these criteria several kinases immediately stand out as being of potential 
therapeutic relevance. The protein kinases can be divided into the following disease- 
relevant categories (nucleotide Seq ID #s in parentheses): 

Tumor associated: Mok (SEQ ID NO:NO:57), EPK2, AA3 16804 (SEQ ID 
NO:l 1), AA435956 (SEQ ID NO:NO:48), AA278842 (SEQ ID NO:88), AA599286 (SEQ 
ID NO:89), AA826850 (SEQ ID NO:3), HRI (SEQ ID NO:73), MLK4 AA232253 (SEQ 
ID NO:82), AA8 83975 SGK 235 (SEQ ID NO:95), AA31 1714 (SEQ ID NO: 101), 
MPSK1 (SEQ ID NO:l 10), R19609 (Seq ID111), AA383293 (SEQ ID NO:26). 

Prostate-specific: AA234451 (SEQ ID NO:47), TSK4 (SEQ ID NO:93), RJP4 
(SEQ ID NO:84), KIAA0965 (SEQ ID NO:8). 

Oncogenic or proliferation associated: KIAA0781 (SEQ ID NO:38), AA789239 
(SEQ ID NO:52), CCRK (SEQ ID NO:54), CLK4 (SEQ ID NO:55), H85389 (SEQ ID 
NO:97). 

Neuronal restricted: CAMKKB (SEQ ID NO:66) 

Hematopoietic expressed: PTK9L (SEQ ID NO:22), DRAK2 (SEQ ID NO:29), 
AI025291 (SEQ ID NO:94) 

Angiogenic or endothelial expressed: DRAK1 (SEQ ID NO:31), MAK-V (SEQ 
ID NO:40), TRAD (SEQ ID NO:44), MOK (SEQ ID NO:57), AA08847 (SEQ ID NO:78), 
HGP_66444466 (SEQ ID NO:79), RSK4 (SEQ ID NO:16). 

Cell cycle regulated: AA454060 (SEQ ID NO:45), KIAA0999 (Mitotic - SEQ ID 
NO:32), AA579641 (Mitotic - SEQ ID NO:60), AA305176 (Mitotic - SEQ ID NO:6), 
AA018361 (SI phase- SEQ ID NO: 100). 
VTD. Transgenic Animals. 

A variety of methods are available for the production of transgenic animals 
associated with this invention. DNA can be injected into the pronucleus of a fertilized egg 
before fusion of the male and female pronuclei, or injected into the nucleus of an 
embryonic cell (e.g., the nucleus of a two-cell embryo) following the initiation of cell 
division (Brinster et ai, Proc. Nat. Acad. Sci. USA 82: 4438-4442, 1 985). Embryos can 
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be infected with viruses, especially retroviruses, modified to carry inorganic-ion receptor 
nucleotide sequences of the invention. 

Pluripotent stem cells derived from the inner cell mass of the embryo and 
stabilized in culture can be manipulated in culture to incorporate nucleotide sequences of 
the invention. A transgenic animal can be produced from such cells through implantation 
into a blastocyst that is implanted into a foster mother and allowed to come to term. 
Animals suitable for transgenic experiments can be obtained from standard commercial 
sources such as Charles River (Wilmington, MA), Taconic (Germantown, NY), Harlan 
Sprague Dawley (Indianapolis, IN), etc. 

The procedures for manipulation of the rodent embryo and for microinjection of 
DNA into the pronucleus of the zygote are well known to those of ordinary skill in the art 
(Hogan et al, supra). Microinjection procedures for fish, amphibian eggs and birds are 
detailed in Houdebine and Chourrout (Experientia 47: 897-905, 1991). Other procedures 
for introduction of DNA into tissues of animals are described in U.S. Patent No., 
4,945,050 (Sanford et al., July 30, 1990). 

By way of example only, to prepare a transgenic mouse, female mice are induced 
to superovulate. Females are placed with males, and the mated females are sacrificed by 
C0 2 asphyxiation or cervical dislocation and embryos are recovered from excised 
oviducts. Surrounding cumulus cells are removed. Pronuclear embryos are then washed 
and stored until the time of injection. Randomly cycling adult female mice are paired with 
vasectomized males. Recipient females are mated at the same time as donor females. 
Embryos then are transferred surgically. The procedure for generating transgenic rats is 
similar to that of mice (Hammer et al., Cell 63:1099-1 1 12, 1990). 

Methods for the culturing of embryonic stem (ES) cells and the subsequent 
production of transgenic animals by the introduction of DNA into ES cells using methods 
such as electroporation, calcium phosphate/DNA precipitation and direct injection also are 
well known to those of ordinary skill in the art (Teratocarcinomas and Embryonic Stem 
Cells, A Practical Approach, E.J. Robertson, ed., IRL Press, 1987). 

' m cases involving random gene integration, a clone containing the sequence(s) of 
the invention is co-transfected with a gene encoding resistance. Alternatively, the gene 
encoding neomycin resistance is physically linked to the sequence(s) of the invention. 
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Transfection and isolation of desired clones are earned out by any one of several methods 
well known to those of ordinary skill in the art (E.J. Robertson, supra). 

DNA molecules introduced into ES cells can also be integrated inuTthe 
chromosome through the process of homologous recombination (Capecchi, Science 244: 
1288-1292, 1989). Methods for positive selection of the recombination event (i.e., neo 
resistance) and dual positive-negative selection (i.e., neo resistance and gancyclov ir 
resistance) and the subsequent identification of the desired clones by PCR have been 
described by Capecchi, supra and Joyner et al. (Nature 338: 153-156, 1989), the teachings 
of which are incorporated herein in their entirety including any drawings. The final phase 
of the procedure is to inject targeted ES cells into blastocysts and to transfer the 
blastocysts into pseudopregnant females. The resulting chimeric animals are bred and the 
offspring are analyzed by Southern blotting to identify individuals that carry the transgene. 
Procedures for the production of non-rodent mammals and other animals have been 
discussed by others (Houdebine and Chourrout, supra; Pursel et al, Science 244:1281- 
15 1288, 1989; and Simms etai, Bio/Technology 6:179-183, 1988). 

Thus, the invention provides transgenic, nonhuman mammals containing a 
transgene encoding a kinase of the invention or a gene effecting the expression of the 
kinase. Such transgenic nonhuman mammals are particularly useful as an in vivo test 
system for studying the effects of introduction of a kinase, or regulating the expression of 
20 a kinase (i.e., through the introduction of additional genes, antisense nucleic acids, or 

ribozymes). 

A "transgenic animal" is an animal having cells that contain DNA which has been 
artificially inserted into a cell, which DNA becomes part of the genome of the animal 
which develops from that cell. Preferred transgenic animals are primates, mice, rats, 
cows, pigs, horses, goats, sheep, dogs and cats. The transgenic DNA may encode human 
STE20-related kinases. Native expression in an animal may be reduced by providing an 
amount of anti-sense RNA or DNA effective to reduce expression of the receptor. 
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IX. Gene Therapy 

Protein kinases of the invention, or their genetic sequences will also be useful in 
gene therapy (reviewed in Miller, Nature 357:455-460, 1992). Miller states that advances 
have resulted in practical approaches to human gene therapy that have demonstrated 
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positive initial results. The basic science of gene therapy is described in Mulligan 
(Science 260:926-931, 1993). 

In one preferred embodiment, an expression vector containing protein kinase 
coding sequence is inserted into cells, the cells are grown in vitro, and then are infused in 
large numbers into patients. In another preferred embodiment, a DNA segment containing 
a promoter of choice (for example a strong promoter) is transferred into cells containing 
an endogenous gene encoding kinases of the invention in such a manner that the promoter 
segment enhances expression of the endogenous kinase gene (for example, the promoter 
segment is transferred to the cell such that it becomes directly linked to the endogenous 
kinase gene). 

The gene therapy may involve the use of an adenovirus containing kinase cDNA 
targeted to a tumor, systemic kinase increase by implantation of engineered cells, injection 
with kinase-encoding virus, or injection of naked kinase DNA into appropriate tissues. 

Target cell populations may be modified by introducing altered forms of one or 
more components of the protein complexes in order to modulate the activity of such 
complexes. For example, by reducing or inhibiting a complex component activity within 
target cells, an abnormal signal transduction event(s) leading to a condition may be 
decreased, inhibited, or reversed. Deletion or missense mutants of a component, that 
retain the ability to interact with other components of the protein complexes but cannot 
function in signal transduction may be used to inhibit an abnormal, deleterious signal 
transduction event. 

Expression vectors derived from viruses such as retroviruses, vaccinia virus, 
adenovirus, adeno-associated virus, herpes viruses, several RNA viruses, or bovine 
papilloma virus, may be used for delivery of nucleotide sequences (e.g., cDNA) encoding 
recombinant kinase of the invention protein into the targeted cell population (e.g., tumor 
cells). Methods which are well known to those skilled in the art can be used to construct 
recombinant viral vectors containing coding sequences (Maniatis et al, Molecular 
Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, N.Y., 1989; Ausubel et 
al, Current Protocols in Molecular Biology, Greene Publishing Associates and Wiley 
Interscience, N.Y., 1989). Alternatively, recombinant nucleic acid molecules encoding 
protein sequences can be used as naked DNA or in a reconstituted system e.g., liposomes 
or other lipid systems for delivery to target cells (e.g., Feigner et al, Nature 337:387-8, 
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1989). Several other methods for the direct transfer of plasmid DNA into cells exist for 
use in human gene therapy and involve targeting the DNA to receptors on cells by 

complexing the plasmid DNA to proteins (Miller, supra). — 

In its simplest form, gene transfer can be performed by simply injecting minute 
amounts of DNA into the nucleus of a cell, through a process of microinjection (Capecchi, 
Cell 22:479-88, 1980). Once recombinant genes are introduced into a cell, they can be 
recognized by the cell's normal mechanisms for transcription and translation, and a gene 
product will be expressed. Other methods have also been attempted for introducing DNA 
into larger numbers of cells. These methods include: transfection, wherein DNA is 
precipitated with CaP0 4 and taken into cells by pinocytosis (Chen et al, Mol. Cell Biol. 
7:2745-52, 1987); electroporation, wherein cells are exposed to large voltage pulses to 
introduce holes into the membrane (Chu et al, Nucleic Acids Res. 15:131 1-26, 1987); 
lipofection/liposome fusion, wherein DNA is packaged into lipophilic vesicles which fuse 
with a target cell (Feigner et al., Proc. Natl. Acad. Sci. USA. 84:7413-7417, 1987); and 
particle bombardment using DNA bound to small projectiles (Yang et al, Proc. Natl. 
Acad. Sci. 87:9568-9572, 1990). Another method for introducing DNA into cells is to 
couple the DNA to chemically modified proteins. 

It has also been shown that adenovirus proteins are capable of destabilizing 
endosomes and enhancing the uptake of DNA into cells. The admixture of adenovirus to 
solutions containing DNA complexes, or the binding of DNA to polylysine covalently 
attached to adenovirus using protein crosslinking agents substantially improves the uptake 
and expression of the recombinant gene (Curiel et al, Am. J. Respir. Cell. Mol. Biol., 
6:247-52, 1992). 

As used herein "gene transfer" means the process of introducing a foreign nucleic 
acid molecule into a cell. Gene transfer is commonly performed to enable the expression 
of a particular product encoded by the gene. The product may include a protein, 
polypeptide, anti-sense DNA or RNA, or enzymatically active RNA. Gene transfer can be 
performed in cultured cells or by direct administration into animals. Generally gene 
transfer involves the process of nucleic acid contact with a target cell by non-specific or 
receptor mediated interactions, uptake of nucleic acid into the cell through the membrane 
or by endocytosis, and release of nucleic acid into the cytoplasm from the plasma 
membrane or endosome. Expression may require, in addition, movement of the nucleic 
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acid into the nucleus of the cell and binding to appropriate nuclear factors for 
transcription. 

As used herein "gene therapy" is a form of gene transfer and is included within the 
definition of gene transfer as used herein and specifically refers to gene transfer to express 
a therapeutic product from a cell in vivo or in vitro. Gene transfer can be performed ex 
vivo on cells which are then transplanted into a patient, or can be performed by direct 
administration of the nucleic acid or nucleic acid-protein complex into the patient. 

In another preferred embodiment, a vector having nucleic acid sequences encoding 
a protein kinase polypeptide of the invention is provided in which the nucleic acid 
sequence is expressed only in specific tissue. Methods of achieving tissue-specific gene 
expression are set forth in International Publication No. WO 93/09236, filed November 3, 
1992 and published May 13, 1993. 

In all of the preceding vectors set forth above, a further aspect of the invention is 
that the nucleic acid sequence contained in the vector may include additions, deletions or 
modifications to some or all of the sequence of the nucleic acid, as defined above. 

In another preferred embodiment, a method of gene replacement is set forth. 
"Gene replacement" as used herein means supplying a nucleic acid sequence which is 
capable of being expressed in vtvo in an animal and thereby providing or augmenting the 
function of an endogenous gene that is missing or defective in the animal. 
X. Administrat ion nf Substances 

Methods of determining the dosages of compounds to be administered to a patient 
and modes of administering compounds to an organism are disclosed in U.S. Application 
Serial No. 08/702,282, filed August 23, 1996 and International patent publication number 
WO 96/22976, published August 1 1996, both of which are incorporated herein by 
reference in their entirety, including any drawings, figures, or tables. Those skilled in the 
art will appreciate that such descriptions are applicable to the present invention and can be 
easily adapted to it. 

The proper dosage depends on various factors such as the type of disease being 
treated, the particular composition being used, and the size and physiological condition of 
the patient. Therapeutically effective doses for the compounds described herein can be 
estimated initially from cell culture and animal models. For example, a dose can be 
formulated in animal models to achieve a circulating concentration range that initially 
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takes into account the IC 50 as determined in cell culture assays. The animal model data 
can be used to more accurately determine useful doses in humans. 

Plasma half-life and biodistributi'Sn of the drug and metabolites in the plasma, 
tumors, and major organs can be also be determined to facilitate the selection of drugs 
most appropriate to inhibit a disorder. Such measurements can be carried out. For 
example, HPLC analysis can be performed on the plasma of animals treated with the drug 
and the location of radiolabeled compounds can be determined using detection methods 
such as X-ray, CAT scan, and MRI. Compounds that show potent inhibitory activity in 
the screening assays, but have poor pharmacokinetic characteristics, can be optimized by 
altering the chemical structure and retesting. In this regard, compounds displaying good 
pharmacokinetic characteristics can be used as a model. 

Toxicity studies can also be carried out by measuring the blood cell composition. 
For example, toxicity studies can be carried out in a suitable animal model as follows: 1) 
the compound is administered to mice (an untreated control mouse should also be used); 
2) blood samples are periodically obtained via the tail vein from one mouse in each 
treatment group; and 3) the samples are analyzed for red and white blood cell counts, 
blood cell composition, and the percent of lymphocytes versus polymorphonuclear cells. 
A comparison of results for each dosing regime with the controls indicates if toxicity is 
present. 

At the termination of each toxicity study, further studies can be carried out by 
sacrificing the animals (preferably, in accordance with the American Veterinary Medical 
Association guidelines Report of the American Veterinary Medical Assoc. Panel on 
Euthanasia, Journal of American Veterinary Medical Assoc., 202:229-249, 1993). 
Representative animals from each treatment group can then be examined by gross 
necropsy for immediate evidence of metastasis, unusual illness, or toxicity. Gross 
abnormalities in tissue are noted, and tissues are examined histologically. Compounds 
causing a reduction in body weight or blood components are less preferred, as are 
compounds having an adverse effect on major organs. In general, the greater the adverse 
effect the less preferred the compound. 
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For the treatment of cancers the expected daily dose of a hydrophobic 
pharmaceutical agent is between 1 to 500 mg/day, preferably 1 to 250 mg/day, and most 
preferably ! -to 5(Hng/day. Drugs can be delivered less frequently provided plasma levels 
of the active moiety are sufficient to maintain therapeutic effectiveness. 

Plasma levels should reflect the potency of the drug. Generally, the more potent the 
compound the lower the plasma levels necessary to achieve efficacy. 

EXAMPLES 

The examples below are not limiting and are merely representative of various 
aspects and features of the present invention. The examples below demonstrate the 
isolation and characterization of the protein kinases of the invention. 

r ^ MP t T? , ■ Tcnlstinn nf cDNA rlnnes Encoding Novel Mammalian Protein Kinases 
Materials and M «thnri.< Identificat ion frnm cDNA debases and isolation of clones 
encoding novel prote in kinases 

Novel kinases were identified from the public EST databases using a Hidden 
Markov model, abbreviated HMM (Krogh, A., Brown, M., Mian, I. S., Sjolander, K., and 
Haussler, D. 1994. Hidden Markov models in computational biology: Applications to 
protein modeling. J- Mol. Biol., 235:1501-1531). The model was built with 70 
mammalian and yeast kinase catalytic domain sequences. These sequences were chosen 
from a comprehensive collection of kinases such that no two sequences had more than 
50% sequence identity. ESTs were translated in six open reading frames and were 
searched against the model. ESTs that had a score of at least 10 against the HMM were 
then masked for repetitive sequences and vectors and were clustered using MSA. The 
resulting contigs were searched against known kinases to identify EST clones that encode 
novel kinases. 

Approximately 40% of the ESTs encoding potentially novel kinases did not 
correspond to the correct EST upon sequence analysis. Most of these discrepancies were 
resolved by ordering additional clones, however, 14 remained unavailable. These 14 ESTs 
were amplified from a variety of single-stranded cDNA sources with primers derived from 
the corresponding EST entry as shown on Table 5. The PCR product was subcloned into a 
bluescript vector, digested to confirm the presence of a correct size insert and sequenced. 
Full sequencing of EST and PCR was carried out using a cycle sequencing Big-dye kit 
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with AmpliTaq DNA Polymerase, FS (ABI, Foster City, CA). Sequencing reaction 
products were run on an ABI Prism 377 DNA Sequencer. 

Table 5: Primers used to clone PCR products corresponding to novel kinases 
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TGCGCGACACCATTGAC 
CAG 


CTCAGGGCTTACATACAGA 
G 


H 


45 


165 


5R72_8_2_h 


AAAGGAGAACTACATTT 
TGAAAAT 


CTTC ATCA TCTCT A A TA CAT 
TGGTTGG 


H 


41 


161 


236720 


CAAATTAAGATCATTGA 
CI 1 JGGG 


GGAAACAAAGTCCTTGGCC 
TC 


H 


115 


234 


AL031652 - 
Pak6 


GTGGACATCTGGTCCCT 
CG 


GTAGGTCCTTCACTCTTGG 
AG 



degenerate oligonucleotide residue designation: 



N- A,C,G ot T 
R= A or G 
Y=CorT 
S = C or G 
W= A or T 

Full-length sequence extension of protein kinases using cDNA and genomic databases 

Extension of partial cDNA sequences to encompass the full-length open-reading 
frame was carried out by iterative blastn searching of the cDNA databases listed in Table 
6. All blastn searches were conducted using a blosum62 matrix, a penalty for a nucleotide 
mismatch of -3 and reward for a nucleotide match of 1 . The gapped blast algortihm is 
described in: (Altschul, Stephen F., Thomas L. Madden, Alejandro A. Schaffer, Jinghui 
Zhang, Zheng Zhang, Webb Miller, and David J. Lipman (1997), "Gapped BLAST and 
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PSI-BLAST: a new generation of protein database search programs", Nucleic Acids Res. 
25:3389-3402). 



Table 6. Databases used for cDNA-based sequence extensions 



Database 


Database Date 


LifeGold templates 


Feb 2000 


LifeGold compseqs 


Feb 2000 


LifeGold compseqs 


Mar 2000 


LifeGold compseqs 


Apr 2000 


LifeGold fl 


Feb 2000 


LifeGold flft 


Apr 2000 


NCBI human Ests 


May 2000 


NCBI murine Ests 


May 2000 


NCBI nonredundant 


May 2000 



Extension of partial cDNA sequences to encompass the full-length open-reading 
frame was also carried out by iterative searches of genomic databases. Three methods 
were used. The first method made use of the Smith- Waterman algorithm to carry out 
protein-protein searches of the closest homologue or orthologue to the partial kinase. The 

10 target databases consisted of Genescan and open-reading frame (ORF) predictions of all 

human genomic sequence derived from the human genome project (HGP) as well as from 
Celera. The complete set of genomic databases searched is shown in Table 7 below. 
Genomic sequences encoding potential extensions were further assessed by blastp analysis 
against the NCBI nonredundant to confirm the novelty of the hit. The extending genomic 

15 sequences were incorporated into the cDNA sequence after removal of potential intrbns 

using the Seqman program from DNAStar. The default parameters used for Smith- 
Waterman searches were as shown next. Matrix: blosum 62; gap-opening penalty: 12; gap 
extension penalty: 2. Genescan predictions were made using the Genescan program as 
detailed in (Chris Burge and Sam Karlin "Prediction of Complete Gene Structures in 

20 Human Genomic DNA", JMB (1 997) 268(l):78-94). ORF predictions from genomic 

DNA were made using a standard 6-frame translation. 
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The second method for genomic sequence-based extensions made use of tBlastn 
searches of the homologue or orthologue to the partial kinase against the cDNA databases 
listed in Table 7. The recognition of significant hits in these databases made possible to 
identify bndging partial cDNA clones. The iterative application of the two methods made 
possible the assemblage of the virtual full-length sequence for a large number of the 
kinases presented in this application. All tblastn searches were conducted using a 
blosum62 matrix, a penalty for a nucleotide mismatch of -3 and reward for a nucleotide 
match of 1 . 

The last method for defining cDNA extensions from genomic sequence used 
.terative searches of genomic databases through the Genescan program to predict exon 
splicing and the Genewise program (http://www.sanger.ac.uk/SoftwareAVise2/ ) to predict 
potential ORFs based on homology to the closest orthologue/homologue. 
Table 7. Databases used for genomic-based sequence extensions 



Database 


Number of entries 


Database Date 


Celera v. 1-5 . 


5,306,158 


Jan 19/00 


Celera v. 6-10 


4,209,980 


Mar 24/00 


Celera v. 11-14 


7,222,425 


Apr 24/00 


Celera v. 1 5 


243,044 


May 14/00 


HGP all Genescan 


25,885 


Apr 04/00 


HGP; Phase 0 


4,944 


May 04/00 


HGP; Phase 1 


28,478 


May 05/00 


HGP; Phase 2 


1,508 


May 04/00 


HGP; Phase 3 


9,971 


May 05/00 



Virtual Extensions 

Human AA826850 (SEQ ID NO: 3, SEQ ID NO: 124) 
Blastn analysis of the partial AA826850 sequence revealed an extension to 
encompass the complete ORF in the Incyte EST 238299.1. A frame-shift correction at 
position 595 of this EST (marked by X in NA sequence) generated an uninterrupted ORF. 
Human AA960957 (SEQ ID NO: 4, SEQ ID NO: 125) 
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Since the initial filing of this application, the partial AA960957 sequence appeared 
in the public database as the full-length gene for a protein kinase encoded by a gene that 
maps adjacent to the eve (AJ250839) (ellis-van creveld syndrome and weyers acrodental 
dysostosis) gene from 4pl6.1. 

Human 5R79-46-l_h (SEQ ID NO: 5, SEQ ID NO:126) 
Blastn analysis of the partial 5R79-46-1 sequence revealed an extension to 
encompass the complete ORF in the Incyte EST 463894.6. Since the initial filing of this 
application, the full-length virtual 5R79-46-1 appeared in the public database as the full- 
length gene for the TANK-binding kinase (TBK1) (Pomerantz.J.L. and Baltimore.D. 
(1999) EMBO J. 1 8 (23), 6694-6704). TBK1 participates in NF-kB activation through the 
formation of a signaling complex with TRAF2 and TANK. 

Human AA305176 (SEQ ID NO: 6, SEQ ID NO:127) 
Blastn analysis of the partial AA305176 sequence revealed an extension to 
encompass the complete ORF in the Incyte EST 220937.1 . 

Human AA256100 (SEQ ID NO: 8, SEQ ID NO:129) 
Blastn analysis of the partial AA256100 sequence revealed an extension to- 
encompass the complete ORF through the assembly of three partial clones: Incyte EST 
480815.6, KIAA0965 (BAA76809) and AA256100. 

Human AA210825 (SEQ ID NO: 9, SEQ ID NO: 130) 
Blastn analysis of the partial AA210825 sequence revealed an extension to 
encompass the nearly complete ORF through the assembly of three partial clones: Incyte 
EST 014721.7, and the NCBI EST's AW01158 and AA210825. An insertion of two "N V 
atpositions 1915 and 1916 generated an uninterrupted ORF. Blastx analysis indicated the 
possibility of a start Met in the range of 400-450 nucleotides (i.e. compared to the closest 
homolog, human PKCmu (CAA53384.1). However, no Met was found in this region; 
rather ORF ends in an in-frame stop preceeded by the sequence 

"RGLLAPGDPPCPPPNPAPATPPSSRLPTELFSNFCDS". It is possible that part of the 

sequence covered by nucleotide positions 1-400 derived from AW01 158 comes from an 

intron, explaining the absence of a start Met. 

Human AA127299 (SEQ ID NO:10, SEQ ID NO:131) 

No entries in the database extended this sequence. The 1684 bp insert of this EST 
contains a 1369 bp intron at the 3' end. Blastx and SW analysis of the 315 bp coding 
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region revealed homology to the extracatalytic C2 domain of PKC. This EST, may or may 

not encode a kinase. 

Human AA3 16804 (SEQ ID NO:l 1, SEQ ED NO: 132) - - 

Since the initial filing of this application, the partial AA3 16804 sequence appeared 

in the public database as the full-length gene for the PKC family protein kinase EPK2 or 

PKCnu (AB015982). 

Human HI 91 02 (SEQ ID NO: 14, SEQ ID NO: 135) 

Genewise and Genescan analyses of the partial HI 9102 sequence revealed an 
extension from the HGP phase 3 contig 3810672 to encompass the complete catalytic 
domain of this EST. Blastn analysis against the non-redundant database revealed that this 
gene is found in the cosmid AC005726 from chromosome 17. HI 91 02 may encode a dual 
catalytic kinase given the homology to S6 kinase. Analysis of genomic sequence upstream 
of the 5' end of HI 91 02 revealed a non-kinase gene oriented in the same polarity as 
HI 9 102 suggestive of the start Met for HI 91 02 being close to the 5' end of the HI 9 102 
sequence. From this analysis it is deduced that the second catalytic domain of H19102, if 
present, is most likely located within the 47334-185,215 bp region of the genomic 
sequence of AC005726. 

Human AA476563 (SEQ ID NO: 15, SEQ ID NO: 136) 

Since the initial filing of this application, the partial AA476563 sequence appeared 
in the public database as the full-length gene for the protein kinase RPS6KC1 
(NM_0 12424) (Zhang, H. et al Genomics (1999) 61,314-318), which is an S6 kinase 
mapping to 12ql2-ql3.1. 

Human AA626690 (SEQ ID NO: 16, SEQ ID NO: 137) 

Since the initial filing of this application, the partial AA626690 sequence appeared 
in the public database as the full-length gene for the protein kinase RPS6KA6 (AF1 84965) 
(Yntema,H.G et al (1999) Genomics 62, 332-343), an S6 kinase commonly deleted in 
patients with complex X-linked (Xq21.1 ) mental retardation. 

Human AI215680 (SEQ ID NO: 17, SEQ ID NO:138) 

Since the initial filing of this application, the partial AI2 15680 sequence appeared 
in the public database as the full-length gene encoding a hypothetical protein (AAD30182) 
from the locus AC006530.4 from chromosome 14. 

Human AA887783 (SEQ ID NO:21, SEQ ID NO:142) 
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Blastn analysis of the partial AA887783 sequence revealed an extension to 
encompass the nearly complete ORF through the assembly of three partial clones: Incyte 
415390R6 and the NCBI EST's AA887783 and N94726. Since the initial filing of this 
application, the nearly full-length virtual AA887783 sequence appeared in the public 
database as the full-length gene encoding SGK3 (AF1 69035), a serum- and 
glucocorticoid-induced protein kinase (Kobayashi,T. et al (1999) Biochemical J. 344, 189- 

197. 

Human R47805 (SEQ ID NO:22, SEQ ID NO: 143) 

A cDNA clone encoding the full-length ORF of R47805 was isolated using 
R47805 as a screening probe. A full-length form for R47805 has also appeared in the 

public database as 

PTK9L (NM_007284), an A6-related protein kinase. 
HumanH60215 (SEQ ID NO:23, SEQ ID NO:144) 

Blastn analysis of the partial H60215 sequence revealed an extension to encompass 
the complete ORF in the public EST AI275726. This was confirmed through the full insert 
sequencing of this EST (2,310 bp) which corresponds to the sequence under SEQ ID 
NO:144. 

A different stop codon was predicted for AI275726 compared to H60215 due to a 
single nucleotide insertion at position 1586 in AI275726. Evidence for the extra nucleotide 
comes from EST All 91922. 

SGK324_h orthologue of W30246_m (SEQ ID NO:24 , SEQ ID NO: 145) 

Blastn, blastx and Smith-Waterman analyses of genomic databases revealed an 
extension to encompass the complete ORF corresponding to the human orthologue of 
murine W30246. Exons predicted from the following sequences were used for contig 
construction: Celera 17000189645083, 17000057549105 and 11000501939981; 
Incytel42404.1,HGP_7249119, Incyte 71 96489H1, Celera 11000501939981, 
17000028165594; Incyte 7249 11 9_3, Celera 17000035772368, 1 1000502081575 and 
17000140274329. The latter Celera sequence provides the N-terminus. 

Human AA383293 (SEQ ID NO:26, SEQ ID NO:147) 

Blastn, blastx and Smith-Waterman analyses of genomic databases revealed an 
extension to encompass the complete ORF corresponding for AA383293. Exons predicted 
from the following sequences were used for contig construction: (numbers in parenthesis 
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refer to the aa sequence of the closest homolog (RU2S, NP_057440) used for the Smith- 
Waterman query): N-term from incyte 6010175_2 (14-97), Incyte 6981981 (134-184) 
7596749 (186-232) Celera 1^00020739545 (243-301) CAB75619.1 .(310-341)--(56-145 
DCX homology) 6010175_2 , Celera 17000030058129 (241-262 DCX homology). 
Human AA021445 (SEQ ID NO:32, SEQ ED NO: 152) 

Blastn analysis revealed an extension to encompass the nearly complete ORF 
corresponding for AA021445. Contig reconstruction was as follows: nucleotides 1-802 
from K1AA0999 (AB023216); nucleotides 803-4321 from full-insert sequence of 
AA021445. A pairwise alignment between the AA021445 and KIAA0999 revealed three 
inserts in the extracatalytic C-terminus of 48, 48 and 161 aminoacids. In addition, both 
AA021445 and KIAA0999 have 15 copies of a CAG repeat. Trinucleotide repeats are 
often found in genes that linked to neurodegenerative diseases. 
Human 2R22-55-1 (SEQ ID NO:33, SEQ ID NO: 153) 
Blastn analysis revealed an extension in the Incyte EST clone 321074.1 to 
encompass the complete ORF corresponding to 2R22-55-1 . 

Human orthologue of AA544838_m (SEQ ID NO:36, SEQ ID NO:156) 
tBlastn analysis identified the partial human KIAA0135 (U79240) clone as the 
human orthologue of murine AA544838. Blastn revealed an extension KlAA0135_h 
(U79240) to encompass the complete ORF. The full ORF was reconstructed from 
Incyte406786.5, KFZp430051 and KIAA0135 (U79240). 

Human orthologue of AI785735_m (SEQ ID NO:38, SEQ ID NO: 158) 
tBlastn analysis identified the partial human KIAA0781 (AB018324) clone as the 
human orthologue of murine AI785735. Blastn revealed an extension KIAA0135_h 
(U79240) to encompass the complete ORF. The full ORF was reconstructed from Incyte 
986123.37 KIAA0781 (AB018324). 

Human AA207220 (SEQ ID NO: 39, SEQ ID NO: 159) 
Blastn analysis revealed an extension to encompass the nearly complete ORF 
corresponding for AA021445. The full ORF was reconstructed from Incyte 402740.1 and 
AA207220. Frame corrections: deletion of 441 and 595 over Inc402740.1 seq based on 
blastx to keep frame open; two n insertions 940, 941 over AA207220 to keep frame open. 
Human AA426580 (SEQ ID NO:40, SEQ ID NO: 1 60) 
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10 



15 



Since the initial filing of this application, the partial AA426580 sequence appeared 
in the public database as the full-length gene encoding MAK-V (AJ271722) from 

chromosome 2Tq22 . 1 . 

Human 5R79-54-1 (SEQ ID NO: 41, SEQ ID NO:161) 

Genewise and Genescan analyses of the partial 5R79-54-1 sequence revealed an 
extension from genomic sequence to encode the full ORF for 5R79-54-1 . 

Human orthologue of AA542015_m (SEQ ID NO: 42, SEQ ID NO:162) 

tBlastn analysis identified KIAA 12 97 (AB037718). Blastn extended the 
KIAA1297 sequence to provide the C-terminus through the Incyte 224074.1 EST. The 
partial ORF consists of a dual catalytic domain flanked by 6 Ig domains and 2 fibronectin 
repeats. Based on homology to the bt drosophila protein (AAF59316.1), the human form 
of AA542015 is expected to be missing 16 Ig domains. 

Human R19772 (SEQ ID NO:44, SEQ ID NO:l 64) 

The full-length ORF for Rl 9772 was isolated by screening a cDNA library using a 
probe derived from R19772. Since the initial filing of this application, the R19772 
sequence appeared in the public database as the full-length gene encoding Trio (Duet) 
(AB01 1422). CDNA library screening revealed multiple isoforms for this gene which are 
summarized in the Table below. 



20 



Kestrl Name 


Kestrl 
AA Acc# 


Isoform 
type 


Source 


Description* 


Trad (Duet) 


R19772 


B 


Skeletal 
muscle 


Deletion of K at 124 










Deletion of Q at 616 










Substitution of E for G at 
762 






C 


Skeletal 
muscle 


Deletion of K at 124 










Deletion of Q at 616 










Substitution of E for G at 
762 
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Deletion of 32 aa (160-191) 






D 


Lung tumor 


Deletion of Q at 616 










Deletion of 32 aa (160-191) 






E 


Lung tumor 


Deletion of Q at 616 










Deletion of 32 aa ( 1 60- 1 9 1 ) 



* reference amino acid position are with respect to sequence of Trad (ABO 1 1422) 



Human AA435956 (SEQ ID NO:48, SEQ ID NO:168) 

Blastn analysis revealed an extension to encompass the nearly complete catalytic 
region of AA435956. 5' end sequence extension was provided by genomic locus 
AC007242.3J1 (range 44880-43801). Based on blastx analysis, the extended sequence 
encodes is full-length at the C-terminus. 

Human AA397553 (SEQ ID NO: 51, SEQ ID NO: 171) 

Since the initial filing of this application, the partial AA397553 sequence appeared 
in the public database as the full-length gene encoding CRK7 (AF227198), a novel CDC2- 
related protein kinase that colocalizes with interchromatin granule clusters. 

Human AA789239 (SEQ ID NO: 52, SEQ ID NO: 172) 

Since the initial filing of this application, the partial AA789239 sequence appeared 
in the public database as the full-length gene encoding NKIAMRE (AF1 30372), a novel 
kinase deleted in human leukemia. 

Human AA631990 (SEQ ID NO:55, SEQ ID NO: 175) 
Blastn analysis revealed an extension to encompass the full-length ORF for 
AA63 1990. The full ORF was reconstructed from 253847.5 and AA63 1 990 and 
AA207220. Frame corrections: delete 1 C at 1380, delete 2Ns at 2033/2034. 
Human AA557536 (SEQ ID NO:56, SEQ ID NO: 176) 
Blastn analysis revealed an extension to encompass full-length ORF for 
AA557536. The full ORF was reconstructed from AA557536, celera 1 1000504061899 
and the Incyte 097089.1 EST. An 85bp intron was removed from AA557536. 
Human N34132 (SEQ ID NO: 63, SEQ ED NO: 183) 

Full sequencing of EST N34132 (1.3 kb) confirmed that this cDNA encodes a 
novel NEK-subfarnily kinase. Blast analysis against the EST database showed that four 
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EST sequences (AA283140, AA283140, AA2829. . and N530U) expended the sequence 
of N34132 a. the 3' end .o form a2.31 kb contig. Bias, analysis of the new contig agams, 
the nonreduna. public database showed ti,a, ,hrN34132 extended «*«"^ _ 
(10 0% identi ty> over 228 bp a, it s 3- end „«h human KIAA0344 (AB002342) a 5, 787 bp 
La encoding a ,246 aa polypeptide. Tne V 790 bp of the K!AA0344 cDNA (encodmg 
, h e 58 N,ermina, protein sequence) were found ,0 be divergent with respect .0 the 
extended 2.32 kb N34132 contig. Evidence that the extended N34132 confg (2.3 kb) and 
HAA0344 ( AB002342) be.ong to the same gene ts toe following. First, blast analyse of 
the nucleotide sequences forN34132 and KIAA0344 against the NRN database confirmed 
,ha, these cDNA's are transcribed from the same genomic locus defined by two 
overling BACs (AC004765 and AC004803) from chromosome 12pl 3^3. Second, full 
sequence determination of a PCR fragment amplified from single-stranded cDN A 
confirmed the junction between the extended N34132 contig and KlAA0344.h 
(AB002342). The 462 PCR product was amplified with pnmers _ 
CTCCTCAACAGACAGTGCAO (J- primer) and GACATTCTACTACTCGGTCTC (3 
primer) designed from the N34132 extended contig and KIAA0344 seouence, 
respectively. The region of N34132 containing the star, Me, was .solated by PCR from 

testis cDNA library (Clontech). 

Human 5R69-17-2 (SEQ ID NO:67, SEQ ID NO:187) 

The full-length ORF for 5R69-17-2 was isolated by screening a cDNA hbrary 
using a probe derived from 5R69-17-2. 

Human H858 11 (SEQ ID NO:68, SEQ ID NO: 188) 

Tblastn, Smith-Waterman and blastn analyses usmg cDNA databases revealed an 
extend to encompass fall-length ORF for H8581 1 . The full ORF was reconstructed 
fr t: i ncyteESTs20 29 7,8, 034583.3 and 034583, and public ESTs H858 11 and 

AI570599. 

Human R43524 (SEQ ID NO:73, SEQ ID NO:192) 

Blastn analysis revealed an extension to encompass the complete catalyUc reg.on 
and the C-terminus of R43524. Since the initial filing of this application, the parUa 
R43524 sequence appeared in the public database as the full-length gene encodmg the 
heme-regulated initiation factor 2-al P ha kinase (HRI) (AF181071). 

Human AA088547 (SEQ ID NO:78, SEQ ID N0:197) 
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Genewise and Genescan analyses of genomic databases revealed an extension to 
encompass the complete ORF for AA088547. 

Human-orthologue of AA139478_m (SEQ IDNO:80, SEQ ID NO:199) 

Tblastn identified the Incyte 21 1475.1 as the potential full-length human 
orthologue of murine AA1 39478 

Human AA232253 (SEQ ID NO:82, SEQ ID NO:201) 

The full-length ORF for AA232253 was isolated by screening a cDNA library 
using a probe derived from AA232253. Since the initial filing of this application, the 
AA232253 sequence appeared in the public database as the full-length gene encoding SLK 
(ABO 1 1422). SLK is a stress-regulated mixed lineage kinase-like protein that activation 
of Rac and induction of apoptosis. cDNA library screening revealed multiple isoforms for 
this gene which are summarized in the Table below. 



Table 9. Isoforms for AA232253 



Kestrl 
Name 


Kestrl AA 
Acc# 


Isoform 
type 


Description* 


MLK4 


AA232253 


MLK4 


Substitution of C for W at 346 






MLK4B 


Different Cterm (332-800); seq in MLK4B is as 
shown in * 





* C-terminus specific to MLK4B 

LPLAARMSEESYFESKTEESNSAEMSCQITATSNGEGHGMNPSLQAMMLMGFGDI 
FSMNKAGAVMHSGMQINMQAKQNSS 

KTTSKRRGKKVNMALGFSDFDLSEGDDDDDDDGEEEDNDMDNSE 



Human H97685 (SEQ ID NO:84, SEQ ID NO:203) 

Blastn analysis revealed an extension to encompass the full-length ORF for 
H97685. The full ORF was reconstructed from Incyte 474824.1 and the public ESTs 
H97685 andM62021. 

Human AI052250 (SEQ ID NO:87, SEQ ID NO:206) 
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Blastn analysis revealed an extension to encompass the full-length ORF for 
AI052250. The full ORF was reconstructed from Incyte 396868.1 , the public partial 
cDNA FLJ10074 (minus intron) and the public ESTs and the public ESTs AI052250 and - 
H97685, AI499220 and M62021. 

Human AA278842 (SEQ ID NO:88, SEQ ID NO:206) 

A nearly full-length cDNA (FL4F12) for AA278842 was isolated by screening a 
cDNA library using a probe derived from AA278842. A full-length virtual ORF was 
generated using FL4F12 and AA278842. 

Human AA599286 (SEQ ID NO:89, SEQ ID NO:208) 

Since the initial filing of this application, the partial AA599286 sequence appeared 
in the public database as a full-length ORF (AK000342). 

Human AA425725.(SEQ ID NO:90, SEQ ID NO:209) 

Since the initial filing of this application, the partial AA425725 sequence appeared 
in the public database as MSSK1. a serine kinase gene located from human chromosome 

Xq28 ' Human SGK022 orthologue of AA060026_m (SEQ ID NO:91, SEQ ID NO:210) 

Tblastn Smith-Waterman and blastn analyses of cDNA and genomic databases 
databases revealed a potential human orthologue for murine AA060026. The full-length 
ORF for SGK022 was reconstructed from genomic locus AC022307. 
Human AA399669 (SEQ ID NO:93, SEQ ID NO:212) 
Blastn analysis revealed an extension to encompass the full-length ORF for 
AA399669. The full ORF was reconstructed as follows: sequence 1-1007 from 
AL136295.2; sequencel 008-23 19 from AA399669 and Incyte 428177.1. 
Human AA883975 (SEQ ID NO:95, SEQ ID NO:214) 

Genescan and Genewise analyses of the genomic databases revealed an extend 
for AA883975 to encompass the full-length ORF 

Human AA905446 (SEQ ID NO:96, SEQ ID NO:215) 

Tblastn Smith-Waterman and blastn analyses of cDNA and genomic databases 
databases revealed an extend for AA905446 to encompass the full-length ORF. For the 
Smith-Waterman analysis murine STK22 ( NP.033462) was used as the closest 
orfcologue. Contig formation: range 162133-163687 from HGP_h 6921333_9; removed 
intron (146-893) predicted from blastx analysis. 
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Human H29974 (SEQ ID NO: 97 SEQ ID NO:216) 

Blastn analysis revealed an extension to encompass a complete catalytic ORF for 
AA399669. The nearly full-length ORF was reconstructed using Incyte 2 1382 9'Xand 
H29974. 

Human AA2 153 11 (SEQ ID NO:99, SEQ ID NO:218) 

Blastn analysis revealed an extension to encompass the full-length ORF for 

AA2 1531. The full ORF was reconstructed from Incyte 067584.1, 022456.1, AA21531 1 

and the reverse complement of CPG_043208. 

Human AA01 8361 (SEQ ID NO: 100, SEQ ID NO:219) 

The full-length ORF for AA018361 was isolated by screening a cDNA library 
using a probe derived from AA018361 . This yielded clone Sug4-30. Clone Sug4-30, like 
multiple, independent cDNA clones contained a 181 bp intron. The existence of intron-less 
RNA's was confirmed by a PCR reaction that generated a product that upon sequence 
analysis skipped the intron region. The full-length virtual ORF for AA018361 was 
generated through a contig between AL1 17482 (seq 1-367) and the sequence for clone 
Sug4-30. 

Human orthologue of AA396601_m (SEQ ID NO:106, SEQ ID NO:225) 
tBlastn and Smith-Waterman analyses of genomic sequence revealed an extension 
to encompass the full catalytic region for the human orthologue of AA396601. The ORF 
was reconstructed from Incyte 018653.9 (7261449H1, 6891740J1) and genomic sequence 
CPG_040010. 

Human orthologue of AA671275_m (SEQ ID NO:108, SEQ ID NO:227) 

Since the initial filing of this application, a potential human orthologue for murine 

AA671275 appeared in the public database as the full-length ORF for vaccinia related 

kinase 3 (BAA90769). 

Human H05721 (SEQ ID NO:l 1 1, SEQ ID NO:230) 

Genescan and Genewise analyses of genomic sequence revealed an extension to 
encompass the full-length ORF for H05721. 

Human AI086865 (SEQ ID NO:l 12, SEQ ID NO:231) 

Genescan and Genewise analyses of genomic sequence revealed an extension to 
encompass the full-length ORF for AJ086865. The full-length ORF was reconstructed 
from Celera 17000102901516, Incyte 243269.1 and public AL1 377531. 
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Human AA836348 (SEQ ID NO:l 13, SEQ ID NO:232) 

Genescan and Genewise analyses of genomic sequence revealed an extent to 
encompass the full-length ORF for AA836348. 

Human R86668 (SEQ ID NO: 14, SEQ ID NO:233) 

The full-length ORF for R86668 was isolated by screening a cDN A library using a 
probe derived from R86668. Since the initial filing of this application, the R8668 sequence 
appeared in the public database as the full-length gene mitogen-activated protein kinase 
kinase kinase 6 (MAP3K6) (NM 00467). 

Human 2R41-9-4 (SEQ ID NO: 16, SEQ ID NO:235) 

The full-length virtual ORF for 2R41-9-4 was generated using genomic sequence 
provide the Nterminus for the partial ORF predicted from clone 2R41-9-4 



to 



Table 10. Sequences deleted from the provisional patent due to duplication with other 
genes in the patent 



Prov. SEQ ID NO: (aa) 
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78 


92 


79 


93 


80 


94 


157 


193 



Results 

Table 1 documents the results from the analysis of the nucleic acid sequence data. 
From left to right the data presented is as follows. "Gene name" refers to the EST or PCR 
fragment that defined the novel kinase. "Species" refers to the organism the sequence was 
derived from. 'TD#" refers to the nucleic acid and amino acid sequence ID number 
designation from this patent. "Kinase family "and "Kinase group" refers to the protein 
kinase classification defined by sequence homology and based on previously established 
phylogenetic analysis [Hardie, G. and Hanks S. The Protein Kinase Book, Academic Press 
(1995) and Hunter T. and Plowman, G. Trends in Biochemical Sciences (1977) 22:18-22 
and Plowman G.D. et al (1999) Proc. Natl. Acad. Sci. 96:13603-13610)]. "ORF Start", 
"ORF End", "ORF Length" refer to the open reading frame range and length as calculated 
by standard nucleic acid translation programs such as MapDraw (DNAStar). "DNA 
Repeats" refers to regions of low complexity sequence or repetitive elements such as Alu, 
LINE, SINE, and LTR sequences. The chromosomal location (CHR localization) for 37 
of the 1 10 novel protein kinases is shown on Table 1 (NA, not available). The methods 
for determining chromosomal position are outlined below, in Example 2. 

Table 2 documents the results from the analysis of the amino acid sequence data. 
From left to right the data presented is as follows. "Gene name" refers to the EST or PCR 
fragment that defined the novel kinase. "Species" refers to the organism the sequence was 
derived from. "ED#" refers to the nucleic acid and amino acid sequence ID number 
designation from this patent. "Kinase family "and "Kinase group" refers to the protein 
kinase classification defined by sequence homology and based on previously established 
phylogenetic analysis [Hardie, G. and Hanks S. The Protein Kinase Book, Academic Press 
(1995) and Hunter T. and Plowman, G. Trends in Biochemical Sciences (1977) 22:18-22 
and Plowman G.D. et al (1999) Proc. Natl. Acad. Sci. 96:13603-13610)]. "nraa Score", 
"ID match aa", "Identity", "Similar", "nraa Match Acc#" Description" refer to the data 
obtained using a Smith-Waterman search of the amino acid sequence against the non- 
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redundant protein database (Matrix: PamlOO; gap open/extension penalties 14/1). "Kinase 
Domain Start", "Kinase Domain End", "Profile Start" and "Profile End" refer to data 
obtained using a Hidden-Markov Model to define catalytic range boundaries. The profile 
has a length of 261 amino acids, corresponding to the complete protein kinase catalytic 
domain. Proteins in which the profile recognizes a full length catalytic domain have a 
"Profile Start" of 1 and a "Profile End" of 261. The boundaries of the catalytic domain 
withm the overall protein are noted in the "Kinase Domain Start" and "Kinase Domain 
End" columns. 

The following abbreviations were used for kinases: 



ASK 


Apoptosis signal-reguiatmg Kinase 


CaMK 


_ _ , / -a ^ j , , i • j c>-»-\p»t-»H <=»nt nrntpin kinase 
Ca2+/calmoQUlm-aepenaeni pruicm juuoo*/ 


CCRK 


Cell cycle-related Kinase 


CDK 


Cyclin-Qepenueni jcmtusc 


CK 


Casein kinase 


DAPK 


Death-associated protein kinase 


DM 


myotonic dystrophy kinase 


Dyrk 


dual-specificity-tyrosine phosphorylating-re 


GAK 


Cyclin G-associated kinase 


GRK 


G-protein coupled receptor 


GuC 


Guanylate cyclase 


HIPK 


Homeodomain-interacting protein 


IRAK 


Interleukin-1 receptor- associated kin 


MAPK 


Mitogen activated protein kinase 


MAST 


Micotubule-associated STK 


MLCK 


Myosin-light chain kinase 


MLK 


Mixed lineage kinase 


NTMA 


NimA-related protein kinase 


PKA 


cAMP-dependent protein kinase 


RSK 


Ribosomal protein S6 kinase 


RTK 


Receptor tyrosine kinase 
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SGK Serum and glucocorticoid-regulated kinase 
STK serine threonine kinase 
ULK UNC-5 1 -like kinase 



The following abbreviations were used for species 



H 


Human 


M 


Murine 


R 


Rat 


FV 


Fowlpox virus 


MT 


M. thermoautotrophicum 


CE 


Caenorhabditis elegans 


DM 


Drosophila melanogaster 


OS 


Oryza sativa 


SP 


Schizosaccharomyces pombe 


TP 


Tetrahymena pyriformis 


PI 


Petunia inflata 


NC 


Neurospora crassa 


MSV 


Medicago sativa 


MSV 


Moloney murine sarcoma virus 


SA 


Squalus acanthias 


CS 


Cucumis sativus 


GM 


Glycine max 


IX 


Lilium longiflomm 


TV 


Trichomonas vaginalis 


MP 


Mycoplasma pneumoniae 


DD 


Dictyostelium discoideum 


SC 


Saccharomyces cerevisiae 


MT 


Methanobacterium thermoautotrophicum 
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Domain and Motif Identification 

A Hidden Markov model (HMM) (Krogh, A., Brown, M., Mian, I. S., Sjolander, 
K., and Haussler, D. (1994). Hidden Markov models in computational biology: 
Applications to protein modeling. J. Mol. Biol., 235:1501-1531) was used to identify, 
both catalytic and extracatalytic domains. Table 4 shows extra-catalytic domains that 
were identified using the HMM program. Other domains such as coiled-coil and pest 
motifs were identified as described next. 

Potential coiled-coil domains were identified using the COILS program 
(wwxh.embnet.org/software/COILS_form.html). The matrix used was MTIDK with 
windows of 14, 21, 28 amino acids. Only regions scoring 0.5 or higher were considered to 
have potential coiled-coil domain region. 

Protein sequences containing potential pest motifs were identified using the 
program PESTfind (www.at.embnet.org/embnet/tools/bio/PESTfind/). PEST regions in 
proteins are by definition sequences that tend to be rich in proline, glutamic or aspartic 
acid, argminine and histidine; they have been associated with increased protein turnover 
rates (Rogers S. et al (1986) Science 234, 364-368. The algorithm defines PEST 
sequences as hydrophilic stretches of amino acids greater than or equal to 12 residues in 
length. Such regions contain at least one P, one E or D and one S or T. They are flanked 
by lysine (K), arginine (R) or histidine (H) residues, but positively charged residues are 
disallowed within the PEST sequence. PESTfind produces a score ranging form about -50 
to +50. By definition, a score above zero denotes a possible PEST region; a value greater 
than +5 defines a high probability that there is a PEST domain. 
Identification of potential coiled-coil domains and PEST domains in N34132 

Potential coiled-coil domains were identified in N34132 (SEQ ID NO: 183) using 
the COILS program. Only regions scoring 0.5 or higher were considered to have potential 
coiled-coil domain region. The amino acid positions within N34231 scoring for potential 
coil-coil regions are shown below. 
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Table 1 1 coiled-coil domains predicted for N34132 



Coiled-coil Region 


Amino acid range 


Length (aa) 


1 


124-147 


24 


2 1 


437-451 


15 


3 


495-526 


32 


4 


1,723-1,749 


27 



10 



15 



20 



Potential PEST domains were identified in N341 32 using PESTfind. a value 
greater than +5 defines a high probabUity that there is a PEST domain. The amino add 
positions within N34132 scoring for potential PEST regions are shown below. 

Table 12 Potential Pest domains identified inN34132 



PEST Region 



1 



Score 



+ 4.91 



+11.4 



+31.08 



+10.15 



+ 6.17 



Amino acid range 



54-95 



537-570 



1293-1304 



1543-1565 



1698-1732 



Amino Acid Length 



42 



34 



12 



23 



35 



£mg]x:L::ll1 .^.i T negation nfNovH Mammalian ProteinKinases 

Materials an d Methods 

Several sourees were used .0 find information about the chromosomal local.zat.on 
of each of the genes described in Ms patent. First, the accession number for the nucle.c 
acid sequence was used to query the Unigene database. The site contaming the Umgene 
search engine is: h „ pJ /www.ncb,.nlm.nih.gov/UniOenems.Home.hm,l. Informanon on 
map position within the Unigene database is imported from several sources, includ.ng the 
Online Mendelian Inheritance in Man (OMIM, 

h „ p //www.„cbi.„lm.nih.gov/Omim/searchomim.h.ml), The Genome Database 
( http //gdb.infobi„gen.fr/gdb/simpleSearch.hm,l), and the Whitehead Institute human 
physical map C«*://carbon.wi. r rdt.=du:8^ 

For example, searching Umgene with W56561, . EST for a MAK-.ike kinase, the 



WO 00/73469 



125 



PCT7US00/14842 



following information is retrieved: Chr. 14, D14S65-qTEL. The location of this gene on 
an "ideogram" of the cytogenetic map of chromosome 14 is also provided, showing that 
W56561 maps to the bottom of chromosome 14, between 14q31 and 14qTel. If Unigene 
has not mapped the EST, then the nucleic acid for the gene of interest is used as a query 
against databases, such as dbsts and htgs (described at 

htrp://www.ncbi.nlm.nih.gov/BLAST/blast_databases.html) containing sequences that 
have been mapped already. The nucleic acid sequence is searched using BLAST-2 at 
NCBI (http://www.ncbi.nlm.nih.gov/cgi-bir^BLAST/nph-newblast) and is used to query 
either dbsts or htgs. In addition to the Whitehead and GDB sites mentioned above, 
Stanford University maintains a useful site for chromosomal mapping from STS data 
(http://ww-shgc.stanford.edu^^rhserverforrrmew.html). Matches in htgs are often 
resolved immediately because the genomic region hit is annotated in the htgs entry. If an 
exact match match is found (defined roughly as 99% identity over a region of about 100 
base pairs or longer, excluding any repetitive sequence), then the mapped position of the 
entry in the database is assigned to the original kinase query. Once a cytogenetic region 
has been identified by one of these approaches, disease association is established by 
searching OMIM (see above for URL) with the cytogenetic location. OMIM maintains a 
searchable catalog of cytogenetic map locations organized by disease. A thorough search 
of available literature for the cytogenetic region is alo made using Medline 
(http://www.ncbi.nlm.nih.gov/PubMed/medline.html). References for association of the 
mapped sites with chromosomal abnormalities found in human cancer can be found in: 
Knuutila, et al., Am J Pathol, 1998, 152:1107-1123. 

Results 

The chromosomal location for 37 of the 1 10 novel protein kinases is shown on 
Table 1 . Three of the novel protein kinases were mapped to regions associated with 
cancer amplicons, as shown on this table. The regions were also cross-checked with the 
Mendelian Inheritance in Man database, which tracks genetic information for many human 
diseases, including cancer. References for association of the mapped sites with 
chromosomal abnormalities found in human cancer can be found in: Knuutila, et al., Am J 
Pathol, 1998, 152:1 107-1 123. Association of these mapped regions with other diseases is 
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documented in the Online Mendelian Inherence in Man (OMIM) 
(http://v^.ncbi.nlm.nih.gov/htbin-post/Omini). 

^^SJl^S^ of S P ecific - Innmmoieagen^ 
Mated alsandjsdethods 

"^^ele^ces ,o e*.ra-ca,a.yuc regions of nove, taases are chosen 
„„, homoiogous ,0 o.her tnown fcnases based on a Smuh Waterman hornoiog y search 
agains, *e non-redundar,. pro,ei„ da,abase and pred.Ce. ,o be anugen.c ba =d on h 
;; AS ,ar Pro t ean program. These Pep.ides are conned ,o KLH * 

Rabbi,s are immunized wi.h flie KLH-peptide conjuga.es by four ,n,ec,.ons .hree 
W ee k s apart. T* rabbi,s are *d .en and fourteen days foUowing -he 
Wed ou, .en days after .he fourth. The serum is checked agarns. .he pepude by BUS A. 



Table 13^ Peptides .o be used as immunogens for raising anubo to 

I Amino I 



Peptide Sequence 




AA256100 



129 



AA2 10825 



130 



~KDDYNETVHKKTE 
GTHPKDRNVEKLQ 



EVSKYQEYTNELQET 



Amino Location 



541-553 



JDDTSNFDDFPESDI 
TEPDYKSKDWVFL 



EEKKLRRSQHARKET 



"SNKDTLRKRHYWRLU 
RHTTPJCS STTLRE 



643-657 



405-419 



427-439 



61-75 



FQMNTTNRYYKEIPL 



GKHRKTGRDVAVK 
FPTKQESQLRNE 



507-521 



488-500 
528-542 



668-680 



687-698 
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AA3 16804 


132 


ESHVHQEPSKRIPS 


91Q-9S9 






HTKRKSSTMVKEGW 


40Q-499 






-- PSDLDVERDEEAVK 


J 1 jOOO 






SPGOGKDHKDLSTST 




R47805 


143 


EP VGRWDOD YDR A VT 


AA ^ C 






KPKGPGGKRGHKRT T 


IOC T3Q 






PTDVAOI PSRVPRDA 




AA234451 


167 




OOI TAT 






FTPRPOFl<f FlVAX/TTT? 


374-385 








340-354 






RSFTTOPT^RFirPT VT? 


>(T) A A 1 

427-441 


AA460132 


180 




111 T)/ 

222-236 








237-251 






FTFfcTT A nni CXTT AFT 


131-145 


N34132 


183 


o vJiVJvrvlNJr i jVoJvOoJvo 


1848-1862 






PGTAP91<CPPT TT<f APV 


1/1^7/1 1 /loo 

14 /4-14oo 






vn^DTOPT^ APHmn 

v J-/OJU' i yrivrVri ti 1 J 1 1 


1365-1378 








IzjJ-lzo / 


5R69-17-2 


187 


GTTR Fl<r THR WQT 


1 HQ 1 AA 






HSFAPFT WnT<rTT?v?CM 


1 in ICO 

13c-152 






DETVTPPOFSTV 


o /-yo 






OYDVTCSFTY9 


9 Aid 9 1 T 


AA278842 


206 


TVDPEKSVRDQAFKA 


515-529 






D S ST ADR WDDED WGS 


637-651 






SVSEDPTQLEEVEKD 


539-553 


AA836348 


232 


NAPTKRPRS STVTEA 


323-337 






LDSEEDYYTPQKVDV 


514-528 






GDKAS YRQPKHVEKL 


409-423 



WO 00/73469 



128 



PCTAJS00/14842 



gX^pi^ of NovH Mammalian Protein Kinases 

gp^rp PVPRESSION ANALYSIS ^ _ 

Tissue Arrays 

"cDNA libraries" derived from a variety of sources were immobilized onto nylon 
membranes and probed with 32P-labele<i cDNA fragments denved from the gene(s) of 

interest. . . 

Total RNA or mRNA was used as template in a reverse transcnptton reactton to 

generate smgle-stranded cDNAs (ss cDNA) that were tagged with specific sequences at 
each end An oligo dT primer containing a specific sequence (CDS: 
AAGCAGTGGTAACAACGCAGAGTACT30VN (V=A,G,C N=A,G,C,T)) anneals at 
the polyA track at the 3' end of the mRNA and the reverse transcriptase (MMLV 
JseH-) transcribes the antisense strand until it reaches the end of the RNA strand when 

it adds additional C residues. If a primer (SMI1: 
AAGCAGTGGTAACAACGCAGAGTACGCGGG or ML2G: 

AAGTGGCAACAGAGATAACGCGTACGCGGG, ending win, 3 Gs is added, „ annea! 
,0 the added Cs and .he MMLV recogni.es the res, of the primer sequence as template and 
continues transcription. As a result the synthesized cDNAs contain specific sequence tags 
a, both the 5' and the V end. When the 5' and the 3' ends are tagged with the same 
sequence (CDS and SMU) i, is referred to as -symmetric." When the 5' end is tagged 
with a different sequence man me 3' end (CDS and MUG, is referred » - "asymmemc 
A double-stranded "cDNA library - is then generated by PCR amplication usmg the 
3TCR and ML2 primers (3' PCR: AAGCAGTGGTAACAACGCAGAGT and ML2: 
AAGTGGCAACAGAGATAACGCGT) that anneal to the added sequence tags. 

The amplified "cDNA libraries" were manually arrayed onto nylon membranes 
with a 384 pin replicator. The DNA was denatured by alkali treatment, 
crossed by UV light. The array, were pre-hybridi*d with Express Hyb <C,on,«ch) 
and hybridized with 32P labeled probes generated by random hexamer pnnnng of cDN A 
fragments corresponding ,0 the genes of interest. After washing, the blots were exposed .„ 
phoTphorima.ng cassettes and the intensity of the si^al was quantified. The amount 
me DNA on the arrays was also quantified by treatmg non-denatured '^ "T 
with Syber Green I or Syber Green ,1 respectively (1,00,000 in 50mM Tns, P HS 0, for 2 
minutes. After washing with 50mM Tns, P H8.0, the fluorescent emission was detected 
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with a phosphorimager (Molecular Dynamics) and quantified. The amount of the arrayed 
DNA was used to normalize the hybridization signal and the corrected values are tabulated 
in Table 3. 

Results 

The results of the microarray expression analysis of the protein kinases presented 
in this application is shown in Table 3. Data presentation from left to right is as follows: 
"Tissue": tissue type of the cDNA; "Tumor sym", indicates that the tissue is derived from 
a tumor, "sym" refers to the fact that the 5' and 3' primers used to make the sample are the 
same; "Normal Sym", indicates normal tissue was used to make the sample, with 
symmetric primers as described above; "Tumor lo", indicates that primary tumor tissue 
was used to make the cDNA; 'Tumor cells", indicates that these cDNA samples were 
made from cultured tumor cells; "Normal", indicates that these samples are derived from 
normal tissue or cell lines; "Endos", indicates that these samples are derived from 
endothelium-related tissue sources; "p53" refers to the status, mutant or wild-type, of the 
p53 gene in the source samples. Normalized expression values are presented for each 
gene referred to by its SEQ ID# on the subsequent columns. Genes represented in 
expression Table 3 are: SEQ ID NO:3 (AA826850), SEQ ID NO:5 (TBK1), SEQ ID NO:6 
(AA305176), SEQ ID NO:8 (AA25610O), SEQ ID NO:9 (CAB43292), SEQ ID NO:ll 
(EPK2), SEQ ID NO:12 (PKNbeta), SEQ ID NO:14 (H19102), SEQ ID NO: 16 (RSK4), 
SEQ ID NO:17 (AAD30182), SEQ ID NO:20 (SGK2), SEQ ID NO:22 (PTK9L), SEQ ID 
NO:26 (AA383293), SEQ ID NO:29 (DRAK2), SEQ ID NO:31 (DRAK1 ), SEQ ID 
NO:032 (AA015726), SEQ ID NO:40 (MAK-V), SEQ ID NO.044 (TRAD), SEQ ID 
NO:044 (TRAD), SEQ ID NO:45 (AA454060), SEQ ID NO:47 (AA23445 1), SEQ ID 
NO:48 (AA436054), SEQ ID NO:49 (AA626859), SEQ ID NO:51 (KIAA0904), SEQ ID 
NO:52 (AA789239), SEQ ID NO:54 (CCRK), SEQ ID NO:55 (CLK4), SEQ ID NO:56 
(AA557536), SEQ ED NO:57 (W56561), SEQ ID NO:60 (AA579641), SEQ ID NO:63 
(NEK7), SEQ ID NO:66 (CAMKKB), SEQ ID NO:68 (HEPK2), SEQ ID NO:72 
(R19609), SEQ ID NO:73 (HRI), SEQ ID NO:78 (AA088547), SEQ ED NO:79 
(AA449542), SEQ ID NO:082a (MLK4), SEQ ED NO:82 (MLK4b), SEQ ED NO:84 
(RTP4), SEQ ED NO:88 (AA278842), SEQ ID NO:89 (AA1 95964), SEQ ED NO:90 
(MSSK1), SEQ ED NO:93 (TSK4), SEQ ID NO:94 (AI025291), SEQ ID NO:95 
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(AA948538) SEQ ID NO:96 (AA905446), SEQ ID NO:97 (H85389), SEQ ID NO:100 
(AA018361). SEQ ID NO.101 (AA31 1714), SEQ ID NO:l 10 (AA452647), SEQ ID 
NO:ll 1 (AA310219), SEQ ID NOM12 (AI086865), SEQ ID NO:l 14 (MEKK6), and SEQ 
K)NO:116(SuRTK106). 

^w^v s Kinase assays for Frk TNK1 m\ P 38 MAP kinases 

293T cells were transiently transfected with HA- P 38 or co-transfected with Flag- 
tagged wt MLK4A, kinase-dead MLK4A, wild-type MLK4B or kinase-dead MLK4B 
using Lipofectamine 2000 (Lifetech). Cells were lysed 36 hr post-transfect^n. Cell 
lysates normalvzed to contain equivalent amounts of HA- P 38 were immunopreapUated 
with anti-HA antibody (Mab HA-1 1, Babco). Immunoprecipitates were spht 
portions, one portion was Westem-blotted with anti- HA antibody and the ate with a 
phospho-specinc P 38 antibody (Promega) to detect activated levels of P 38. Action of 
Erkl and Jnkl was measured similarly. (This example applies to AA232253 (SEQ ID 
NO:82,SEQIDNO:201).) 

Results: 

In transient assays wild-type MLK4A and MLK4B (but not kmase-macuve 
MLK4A(K45M) or MLK4B(K45M)) activate Erk, JNK1 and P 38 MAP kinases. 
CTAMP1.E6. piianine-errrianpe factor assay _ 

293T cells were transiently transfected with HA-Racl or co-transfected with Flag- 
tagged Duet C, Duet E, Dbl and HA-Tiam-1. Cells were lysed 36 hour post-transfecUon. 
Cdl lysates normalized to contain equivalent amounts of Racl were affinity predated 
with immobilized GST-PBD (p21 -binding domain of Pak3). Bound proteins were 
Western blotted and probed with anti-HA antibody to detect levels of activated Racl 
((Tins example applies to R199772 (Trad/Duet)(SEQ ID NO:44, SEQ ID NO:164).) 



Results : 

Duet C and Duet E both act as guanine nucleotide exchange factors on Racl . 
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CONCLUSION 

One skilled in thc art would readily appreciate that the present invention is well 
adapted to carry out the objects and obtain the ends and advantages mentioned, as well as 
those inherent therein. The molecular complexes and the methods, procedures, treatments, 
molecules, specific compounds described herein are presently representative of preferred 
embodiments are exemplary and are not intended as limitations on the scope of the 
invention. Changes therein and other uses will occur to those skilled in the art which are 
encompassed within the spirit of the invention are defined by the scope of the claims. 

It will be readily apparent to one skilled in the art that varying substitutions and 
modifications may be made to the invention disclosed herein without departing from the 
scope and spirit of the invention. 

All patents and publications mentioned in the specification are indicative of the 
levels of those skilled in the art to which the invention pertains. 

The invention illustratively described herein suitably may be practiced in the 
absence of any element or elements, limitation or limitations which is not specifically 
disclosed herein. Thus, for example, in each instance herein any of the terms 
"comprising", "consisting essentially of and "consisting of may be replaced with either 
of the other two terms. The terms and expressions which have been employed are used as 
terms of description and not of limitation, and there is no intention that in the use of such 
terms and expressions of excluding any equivalents of the features shown and described or 
portions thereof, but it is recognized that various modifications are possible within the 
scope of the invention claimed. 

In particular, although some formulations described herein have been identified by 
the excipients added to the formulations, the invention is meant to also cover the final 
formulation formed by the combination of these excipients. Specifically, the invention 
includes formulations in which one to all of the added excipients undergo a reaction 
during formulation and are no longer present in the final formulation, or are present in 
modified forms. 

In addition, where features or aspects of the invention are described in terms of 
Markush groups, those skilled in the art will recognize that the invention is also thereby 
described in terms of any individual member or subgroup of members of the Markush 
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group. For example, if X is described as selected from the group consisting of bromine, 
chlorine, and iodine, claims for X being bromine and claims for X being bromine and 
chlorine are fully described. 

Other embodiments are within the following claims. 
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What is claimed is: 

CLAIMS 

1. An isolated, enriched, or purified nucleic acid molecule encoding -a kinase 
polypeptide selected from the group consisting of SEQ ID NO:122, SEQ ID NO:123, SEQ 
ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ED N0.128, SEQ 
ID NO: 1 29, SEQ ID NO: 1 30, SEQ ID NO: 1 3 1 , SEQ ID NO: 1 32, SEQ ID NO : 1 3 3, SEQ 
ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ 
ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ 
ID NO: 144, SEQ ID NO: 145, SEQ ID NO: 146, SEQ ID NO: 147, SEQ ID NO: 148, SEQ 
ID NO: 149, SEQ ID NO: 150, SEQ ID NO: 151, SEQ ID NO: 152, SEQ ID NO: 153, SEQ 
ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ 
ID NO:159, SEQ ID NO.160, SEQ ID N0.161, SEQ ID NO.162, SEQ ID NO: 163, SEQ 
ID NO:164, SEQ ID NO: 165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ 
ID NO: 169, SEQ ID NO: 1 70, SEQ ID NO: 1 7 1 , SEQ ID NO: 1 72, SEQ ID NO: 1 73, SEQ 
ID NO: 1 74, SEQ ID NO: 1 75, SEQ ID NO: 1 76, SEQ ID NO: 1 77, SEQ ID NO: 1 78, SEQ 
ID NO: 179, SEQ ID NO: 180, SEQ ID NO: 181, SEQ ID NO: 182, SEQ ID NO: 183, SEQ 
ID NO: 1 84, SEQ ID NO: 1 85, SEQ ID NO: 1 86, SEQ ID NO : 1 87, SEQ ID NO: 1 88, SEQ 
ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID N0.199, SEQ ID NO:193, SEQ 
ID NO: 194, SEQ ID NO:195, SEQ ID NO: 196, SEQ ID NO.197, SEQ ID NO: 198, SEQ 
ID NO: 199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ 
ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ED NO:208, SEQ 
ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ 
ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ED NO:21 8, SEQ 
ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ 
ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ 
ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ED NO:233, SEQ 
ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID N0.237, SEQ ID NO:238, SEQ 
ID NO:239, SEQ ID NO:240, SEQ ID NO:241 , and SEQ ID NO:242. 
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2. The nucleic acid molecule of claim 1, wherein said nucleic acid molecule 
comprises a nucleotide sequence that: 

(a) encodes a polypeptide comprising the amino acid sequence set forth 
in SEQ IDNO:122, SEQIDNO:123 ) SEQ ID NO:124, SEQ ID NO:125, SEQ ID 
NO-126 SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID 
NO-13l' SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID N0:135, SEQ ID 
NO-136 SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID 
NO-14l' SEQ ID N0.142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID 
NO-146 SEQ ID NO:147. SEQ ID NO:148. SEQ ID NO:149, SEQ ID NO:150, SEQ ID 
NO-lSl' SEQ ID NO-.152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID N0.155, SEQ ID 
NO-156 SEQ ID NO: 15 7, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID 
NO-161* SEQ ID NO:16 2) SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID 
Nd-166 SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID 
NO-17l' SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID 
NO-176 SEQ ID NO:177, SEQ ID NO:178, SEQ ID N0.179, SEQ ID NO:180, SEQ ID 
NO-18l' SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO: 185, SEQ ID 
N0186 SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID 
NO-191 SEQ ID NO-.199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID 
NO-196 SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID 
NO-20l' SEQ ID NC.202, SEQ ID NO-.203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID 
NO-206', SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID 
NO-211 SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID 
NO:216', SEQ ID NO:217, SEQ ID NO:21 8, SEQ ID NO:219, SEQ ID NO:220, SEQ ID 
NO :2 21) SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ m NO:225 EQ ID 
NO-226 SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO.230, SEQ ID 
NO-23l' SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID 
NO:236', SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID 

NO:241 , and SEQ ID NO:242; 

(b) is the complement of the nucleotide sequence of (a); 

(c) hybridizes under highly stringent conditions to the nucleotide 
molecule of (a) and encodes a naturally occurring kinase polypeptide; 
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(d) encodes a kinase polypeptide having an amino acid sequence 
selected from the group consisting of SEQ ID NO: 122, SEQ ID NO: 123, SEQ ID NO: 124, 
SEQ- ID NOr-125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, 
SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID N0.133, SEQ ID NO:134, 
SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID N0.139, 
SEQ ID NO:140, SEQ ID N0.141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, 
SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ED NO:148, SEQ ID NO:149, 
SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, 
SEQ ID NO:155, SEQ ID N0.156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, 
SEQ ID NO: 160, SEQ ID NO: 161, SEQ ID NO: 162, SEQ ID NO: 163, SEQ ID NO: 164, 
SEQ ID NO: 165. SEQ ID NO: 166, SEQ ID NO: 167, SEQ ID NO: 168, SEQ ED NO: 169, 
SEQ ED NO: 170, SEQ ID NO: 171, SEQ ID NO: 172, SEQ ED NO: 173, SEQ ED NO: 174, 
SEQ ED NO: 1 75, SEQ LD NO: 1 76, SEQ ID NO: 1 77, SEQ ED NO: 1 78, SEQ ID NO: 1 79, 
SEQ ED NO: 180, SEQ ED NO:181, SEQ ED NO: 182, SEQ ED NO: 183, SEQ ED NO: 184, 
SEQ ED NO:185, SEQ ED NO:186, SEQ ED NO:187, SEQ ID NO:188, SEQ ID NO:189, 
SEQ ED NO: 190, SEQ ED NO:191, SEQ ED NO: 199, SEQ ED NO: 193, SEQ ID NO: 194, 
SEQ ED NO: 195, SEQ ED NO: 196, SEQ ID NO: 197, SEQ ID NO: 198, SEQ ED NO: 199, 
SEQ ED NO:200, SEQ ED NO:201, SEQ ED NO:202, SEQ ED NO:203, SEQ ED NO:204, 
SEQ ED NO:205, SEQ ED NO:206, SEQ ID NO:207, SEQ ED NO:208, SEQ ED NO:209, 
SEQ ED NO:210, SEQ ED NO:21 1, SEQ ED NO:212, SEQ ED N0.213, SEQ ED NO:214, 
SEQ ED NO:215, SEQ ED NO:216, SEQ ED NO:217, SEQ ED NO:218, SEQ ED NO:219, 
SEQ ED NO:220, SEQ ED NO:221, SEQ ID NO:222, SEQ ED NO:223, SEQ ED NO:224, 
SEQ ED NO:225, SEQ ID NO:226, SEQ ED NO:227, SEQ ED NO:228, SEQ ID NO:229, 
SEQ ED NO:230, SEQ ED NO:231, SEQ ED NO:232, SEQ ED NO:233, SEQ ED NO:234, 
SEQ ED NO:235, SEQ ED NO:236, SEQ ED NO:237, SEQ ED NO:238, SEQ ED NO:239, 
SEQ ED NO:240, SEQ ED NO:241, and SEQ ED NO:242, except that it lacks one or more, 
but not all, of a domain selected from the group consisting of an N-terminal domain, a 
catalytic domain, a C-termina] domain, a coiled-coil structure region, a proline-rich region, 
a spacer region, an insert, and a C-terminal tail; 

(e) is the complement of the nucleotide sequence of (d); 
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(f) encodes a domain of an amino acid sequence selected from the 
group set forth in SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, 
SEQ ID NG126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NGzlSOT" 
SEQ ID NG131, SEQ ID N0.132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, 
SEQ ID NO-136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, 
SEQ ID NO-141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, 
SEQ ID NO-146. SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO.150, 
SEQIDNO:151,SEQ]DNO:152,SEQIDNO:153,SEQIDNO:154 ) SEQIDNO:155 ) 

SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:l 58, SEQ ID NO:159, SEQ ID NO:160, 
SEQ ID NO-161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID N0:164, SEQ ID NO:165. 
SEQ ID NO-166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID N0:169, SEQ ID NO:170, 
SE Q ID NO-.171, SEQ ID NO:172, SEQ ID NO: 173, SEQ ID NO: 174, SEQ ID NO:175, 
SEQ ID NO:176, SEQ ID NO:177, SEQ ID N0.178, SEQ ID NO:179, SEQ ID NO:180, 
SEQIDNO-181,SEQIDNO:182,SEQIDNO:l83,SEQIDNO : 184,SEQIDNO:185, 

SEQ ID NQ186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:l 89, SEQ ID NO:190, 
SEQ ID N0191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, 
SEQ ID N0196, SEQ ID N0:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, 
SEQ ID NO-201, SEQ ID NO:202, SEQ ID NO:203. SEQ ID NO:204, SEQ ID NO:205, 
SEQ ID NO 206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO.210, 
SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, 
SEQ ID NO:2l6, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, 
SEQ ID N0 221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, 
SEQ ID NO:226 5 SEQ ID NO:22 7) SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, 
SEQ ID NO-231. SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, 
SEQ ID N0.236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, 
SEQ ID N0 241 and SEQ ID NO:242, wherein said domain is selected from the group 
consisting of an N-terminal domain, a catalytic domain, a C-terminal domain, a coiled-coxl 
structure region, a proline-rich region, a spacer region, an insert, and a C-termmal taxi; 

( g ) is the complement of the nucleotide sequence of (f); 

(h ) encodes a polypeptide comprising an amino acid sequence selected 
from the group conning of SEQ ID NO:122, SEQ ID NO:123, SEC « 10 
NO-125 SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID 
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NO:130, SEQ ED NO:131, SEQ ID NO: 132, SEQID NO: 133, SEQ LD NO:134, SEQ ID 
NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQID NO:138, SEQ ED NO:139, SEQ ID 
NO:140, SEQ LD NO:141, SEQ ED NO:142, SEQ ED NO:-143, SEQ ID NO:144, SEQ ED 
NO:145, SEQ ED NO:146, SEQ ED NO:147, SEQ ED NO: 148, SEQ ID N0.149, SEQ ED 
NO:150, SEQ ED NO:151, SEQ ED N0:152, SEQ ID N0:153, SEQ ID NO:154, SEQ ID 
NO: 155, SEQ ED NO: 156, SEQ LD NO: 157, SEQ ED NO: 158, SEQ ID NO: 159, SEQ ID 
NO: 160, SEQ ED NO: 161, SEQ ID NO: 162, SEQ LDNO:163, SEQ ID NO: 164, SEQ ID 
NO: 165. SEQ ED NO: 166, SEQ ED NO: 167, SEQ ED NO: 168, SEQ ID NO: 169, SEQ ED 
NO: 170, SEQ LD NO: 171, SEQ ID NO: 172, SEQID NO: 173, SEQ ID NO: 174, SEQ ID 
NO: 175, SEQ ED NO: 176, SEQ ED NO: 177, SEQ ED NO: 178, SEQ ED NO:179, SEQ ED 
NO: 1 80, SEQ ED NO: 1 81 , SEQ ED NO: 1 82, SEQ ED NO: 1 83, SEQ ID NO: 1 84, SEQ ED 
NO: 185, SEQ ED NO: 186, SEQ ED NO: 187, SEQ ED NO: 188, SEQ ED NO: 189, SEQ ED 
NO: 190, SEQ ED NO: 191, SEQ ED NO: 199, SEQ ED NO: 193, SEQ ED NO: 194, SEQ ED 
NO: 195, SEQ ED NO: 196, SEQ ED NO: 197, SEQ ED NO: 198, SEQ ED NO: 199, SEQ ED 
NO:200, SEQ ED NO:201, SEQ ED NO:202, SEQ ED NO:203, SEQ ED NO:204, SEQ ED 
NO:205, SEQ ED NO:206, SEQ ED NO:207, SEQ ED NO.208, SEQ ED NO:209, SEQ ED 
NO:210, SEQ ED NO:211, SEQ ED NO:212, SEQ ED NO:213, SEQ ED NO:214, SEQ ED 
NO:215, SEQ ED NO:216, SEQ ED NO:217, SEQ ED NO:218, SEQ ED NO:219, SEQ ED 
NO:220, SEQ ED NO:221, SEQ ED NO:222, SEQ ED NO:223, SEQ ID NO:224, SEQ ED 
NO:225, SEQ ED NO:226, SEQ ED NO:227, SEQ ED NO:228, SEQ ED NO:229, SEQ ED 
NO:230, SEQ ED NO:231, SEQ ED NO:232, SEQ ED NO:233, SEQ ED NO:234, SEQ ED 
NO:235, SEQ ED NO:236, SEQ ED N0.237, SEQ ED NO:238, SEQ ED NO:239, SEQ ED 
NO:240, SEQ ED NO:241, and SEQ ED NO:242, except that it lacks one or more, but not 
all, of the domains selected from the group consisting of an N-terminal domain, a catalytic 
domain, a C-terminal domain, a spacer region, a proline-rich region, a coiled-coil structure 
region, and a C-terminal tail; or 

(i) is the complement of the nucleotide sequence of(h). 
3. The nucleic acid molecule of claim 1, further comprising a vector or 
promoter effective to initiate transcription in a host cell. 
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4. The nucleic acid molecule of claim 1, wherein said nucleic acid molecule is 

isolated, enriched, or purified from a mammal. 

5 The nucleic acid moleculeoTclaim 4, wherein said mammal >s a human. 

6 A nucleic acid probe for the detection of nucleic acid encoding a kinase 
polypephde in a sample, wherein s.id po,ypep,ide is selected from the group consistm* ; .f 
SEQ ID NO:.22, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:I26, 
SEQ ID N0127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NOU30, SEQ ID NO:.31, 
SEQ ID N0132, SEQ ID NO:133, SEQ ID N0..34, SEQ ID NO:135, SEQ ID NO:136, 
SEQ ID NO:137, SEQ ID NO:,38, SEQ ID NO,39, SEQ ID NO,40, SEQ ID NO:14., 
SEQ ID N0142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:.46, 
SEQID NO'147, SEQ IDNO:148, SEQ ED NO:149, SEQ IDNO:150, SEQ IDNO:151, 
SEQID NO:152, SEQIDNO:153, SEQ ID NO:,54, SEQ ID NO:,5 5 , SEQ JD NO:,5 . 
SEQ ID NO:157, SEQ IDNO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ m NO: 61, 
SEO ID NO- .62, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, 

SEO ID NO-172, SEQ IDNO:173, SEQ ID N0.174, SEQ ID NO:175, SEQ ID N 0: 176, 
SEQ ID NO:177, SEQ ID NO,78, SEQ lD.Na.79. SEQ TD NO:,80, 
SEO ID N0182, SEQ IDNO-183, SEQ ID NO:184, SEQ ID NO:.85, SEQ ID NQ..86, 
SEO ID NO-.87, SEQ ID NO:.88, SEQ ID NO:189, SEQ ID NO ; .90, SEQ E> NO:191, 
SEQ ID NO-199, SEQ ID NO: 193, SEQ ID NO:194, SEQ ED NO:.95, SEQ IDNO:196, 
SEQ ED NO - 197, SEQ ID NO,9 8 , SEQ ID NO,99, SEQ ED NO:200, SEQ ID NO:20I, 
SEQ ID NOSCA SEQ ID NO:203, SEQ ID NO.204, SEQ ID NO.205, SEQ ID NO:206, 
SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:2.0, SEQ ID NO: , 
SEQ ID NO:2,2, SEQ ID NO:2,3, SEQ ID NQ:2,4, SEQ ID NO:215, SEQ ID NO: 2 , 
SEQ IDNO:217, SEQ IDNO:218, SEQ fD NO:219, SEQ ID NO:220, 
SEQ ID NO-222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID N0.226, 
SEQ m NO-227, SEQ ID HO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ED NO:23I, 
SEO fD WMK, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, 
SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, 
andSEQIDNO:242. 
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7. The probe of claim 6, wherein said polypeptide is a fragment of the protein 
encoded by an amino acid sequence selected from the group consisting of SEQ ID 
NO:122, SEQ ED N0:l-23, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID 
NO: 127, SEQ ID NO: 128, SEQ ID NO: 129, SEQ ID NO: 130, SEQ ID NO: 131, SEQ ID 
NO: 132, SEQ ID NO: 133, SEQ ID NO: 134, SEQ ID NO: 135, SEQ ID NO: 136, SEQ ID 
NO:137, SEQ ID N0.138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID 
NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID 
NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID 
NO: 152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID 
NO: 157, SEQ ID NO: 158, SEQ ID NO: 159, SEQ ID NO: 160, SEQ ID NO:16l, SEQ ID 
NO: 162, SEQ ID NO: 163, SEQ ID NO: 164, SEQ ID NO: 165. SEQ ID NO: 166, SEQ ID 
NO: 167, SEQ ID NO: 168, SEQ ID NO: 169, SEQ ID NO: 170, SEQ ID NO: 171, SEQ ID 
NO: 172, SEQ ID NO: 173, SEQ ID NO: 174, SEQ ID NO: 175, SEQ ID NO: 176, SEQ ID 
NO: 177, SEQ ED NO: 178, SEQ ID NO: 179, SEQ ID NO: 180, SEQ ID NO: 181, SEQ ID 
NO: 1 82, SEQ ED NO: 1 83, SEQ ID NO: 1 84, SEQ ID NO: 1 85, SEQ ID NO: 1 86, SEQ ID 
NO: 187, SEQ ID NO: 188, SEQ ID NO: 189, SEQ ID NO: 190, SEQ ID NO: 191, SEQ ID 
NO: 1 99, SEQ ID NO: 1 93, SEQ ID NO: 1 94, SEQ ED NO: 1 95, SEQ ID NO: 1 96, SEQ ID 
NO: 197, SEQ ID NO: 198, SEQ ID NO: 199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID 
NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ED NO:206, SEQ ID 
NO:207, SEQ IDNO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:211, SEQ ID 
NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID 
NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID 
NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ED NO:226, SEQ ID 
NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID 
NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID 
NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ED NO:241, and SEQ 
ID NO:242. 
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8. A recombinant cell comprising a nucleic acid molecule encoding a kinase 
polypeptide selected from the group consisting of SEQ ID NO:122, SEQ ID NO:123, SEQ 
ID NO:124, SEQ ID NG.125, SEQ ID NO:126, SEQ ID NO:127,-SEQID-N3:128, SEQ 
ID NO:129, SEQ ID NO.130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ 
ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ 
ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ 
ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ 
ID NO:149, SEQ ID NO:150, SEQ ED NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ 
ID NO:154, SEQ ID NO:15 5) SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ 
ID NO-159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO.163, SEQ 
ID N0164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ 
ID NO-169, SEQ ID NO:170, SEQ ID NO: 171, SEQ ID NO:172, SEQ ID NO:173, SEQ 
IDN0174 S EQroNO:175,SEQIDNO:176,SEQIDNO:177, SEQIDNO:178,SEQ 
ID N0179 SEQ ID NO:180, SEQ ID N0.181, SEQ ID NO:182, SEQ ID NO:183, SEQ 
ID N0184, SEQ ID NO: 185, SEQ IDNO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ 
IDN0189 SEQIDNO:190 5 SEQIDNO:191 3 SEQIDNO:199 > SEQIDNO:193,SEQ 
ID N0194 SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ 
ID N0199 SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ 
ID NO 204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ 
ID NO 209 SEQ ID NO:210, SEQ ID NO:21 1 , SEQ ID NO:212, SEQ ID NO:213, SEQ 
ID NO-214, SEQ ID NO:215, SEQ ID N0.216, SEQ ID NO:217, SEQ ID N0.218, SEQ 
ID N0 219 SEQ DD NO:220, SEQ ID NO:221. SEQ ID NO:222, SEQ ID NO:223, SEQ 
ID NO-224 SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ 
ID N0 229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ 
ID N0.234, SEQ ID N0.235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID N0.238, SEQ 
ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242. 
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9. The cell of claim 8, wherein said polypeptide is a fragment of a protein 
encoded by an amino acid sequence selected from the group consisting of SEQ ID 
NO:122, SEQ ID NO:123, SEQ ID NO:124 r SEQ 101*6:125, SEQ ID NO:126, SEQ ID 
NO: 127, SEQ ID NO: 128, SEQ ID NO: 129, SEQ ID NO:130, SEQ ID NO: 131, SEQ ID 
NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID N0.136, SEQ ID 
NO: 137, SEQ ID NO: 138, SEQ ID NO: 139, SEQ TD NO: 140, SEQ ID NO: 141, SEQ ID 
N0.142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO: 146, SEQ ID 
NO: 147, SEQ ID NO: 148, SEQ ID NO: 149, SEQ ID NO: 150, SEQ ID NO: 15 1, SEQ ID 
NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID 
NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID 
NO: 1 62, SEQ ID NO: 1 63, SEQ ID NO: 1 64, SEQ ID NO: 1 65 . SEQ ID NO: 1 66, SEQ ID 
NO: 1 67, SEQ ID NO: 1 68, SEQ ID NO: 1 69, SEQ ID NO: 1 70, SEQ ID NO: 1 7 1 , SEQ ID 
NO: 172, SEQ ID NO: 173, SEQ ED NO: 174, SEQ ID NO: 175, SEQ ID NO: 176, SEQ ID 
NO: 177, SEQ ID NO: 178, SEQ ID NO: 179, SEQ ID NO: 180, SEQ ID NO: 181, SEQ ID 
NO: 1 82, SEQ ID NO: 1 83, SEQ ID NO: 1 84, SEQ ID NO: 1 85, SEQ ID NO: 1 86, SEQ ID 
NO: 187, SEQ ID NO: 188, SEQ ID NO: 189, SEQ ID NO: 190, SEQ ID NO: 191, SEQ ID 
NO: 199, SEQ IDNO:193, SEQ ID NO: 194, SEQ ID NO:195, SEQ ID NO: 196, SEQ ID 
NO: 197, SEQ ID NO: 198, SEQ ID NO: 199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID 
NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID 
NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID 
NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID 
NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID 
NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID 
NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID 
NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID 
NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ 
ID NO:242. 
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10 An isolated, enriched, or purified kinase polypeptide selected from .he 
,oup consisting of SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQID N0^125, 
SEQ ID NO:.26, SEQ* NOTBT, SEQ ID NO:,28, SEQ ID NO:129, SEQ ^NO. 3 , 
SEQ ID NO-.131. SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:>34, SEQ ID NO: 35. 
SEQ ID NO,36, SEQ ID NO:>37, SEQ ID NO:,38, SEQ ID NO:139, SEQ m NO: , 
SEQ ID NO-MI. SEQ ID NO:142, SEQ ID NO:.43, SEQ ID NO:>44. SEQ ID NO:145, 

SEQ ID NO-IS.. SEQ ID N0.152, SEQ ID NO:>53, SEQ ID NO,54, SEQ ID NO,55, 
SEQ I N0.56, SEQ ID NO:,57, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO,60, 
SEO ID N0161 SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:I65. 
SEQmNO;i«SEQIDNO:,67,SEQIDNO:l«,SEQIDNO: 16 9,SEQ ro NO:I7, 

SEQ ID NO- 171. SEQ ID NO:,72, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175. 
SEQ I NO.76 SEQ ID NO,77, SEQ ID NO-.178, SEQIDNO:179, SEQ ID NO:,80, 
SEQ ID NO 181, SEQ ID N0:1S2, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, 
SEQ ©NO- 186, SEQ ID NO:187, SEQ ^0:188, SEQ ID NO:.89, SEQ >D NO: .90, 

EO I Na.9. SEQ ID NO:I99, SEQ ID NO,93, SEQ n> NO:.94, SEQ ID NO:.95, 
SEQ SEQ IDNO:197, SEQ IDNO:,98, SEQ ID NO:,99, SEQ ID NO-.200, 

SEQ Z 7o-20 , SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:20 , 
SEQ" ^206 SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO.210, 

EQ Z NO-2,1 SEQ IDNO:212, SEQ ID NO:2,3, SEQ ID NO:2.4, SEQ ID NO:215, 

SEO ID NO-221 SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO .225, 

SEO ID NO-231 SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO.235 
rEQ^NO:236;SEQIDNO:237,SEQIDNO:238,SEQIDNO:239,SEQIDNO:240, 

SEQ ID NO:241, and SEQ ID NO:242. 
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1 1 . The polypeptide of claim 10, wherein said polypeptide is a fragment of the 
protein encoded by an amino acid sequence selected from the group consisting of SEQ ID 





NO: 122,' 


SEQ ID NO: 123, 


SEQ 


ID 


NO:124, 


SEQ 


ID 


NO:125, 


SEQ 


ED 


NO:126, 


SEQ 


ED 




NO: 127, 


SEQ ID NO: 128, 


SEQ 


ID 


NO:129, 


SEQ 


ID 


NO:130, 


SEQ 


ED 


NO:131, 


SEQ 


ED 


5 


NO:132, 


SEQ ID NO: 133, 


SEQ 


ID 


NO: 134, 


SEQ 


ID 


NO:135, 


SEQ 


ED 


NO-.136, 


SEQ 


ID 




NO:137, 


SEQ ID NO: 138, 


SEQ 


ID 


NO: 139, 


SEQ 


ID 


NO:140, 


SEQ 


ED 


NO:141, 


SEQ 


ED 




NO:142, 


SEQIDNO:143, 


SEQ 


ID 


NO: 144, 


SEQ 


ED 


NO: 145, 


SEQ 


ED 


NO: 146, 


SEQ 


ED 




NO:147, 


SEQ ID NO: 148, 


SEQ 


ID 


NO: 149, 


SEQ 


ED 


NO:150, 


SEQ 


ED 


NO:151, 


SEQ 


ID 




NO:152, 


SEQ ID NO: 153, 


SEQ 


ED 


NO:154, 


SEQ 


ED 


NO:155, 


SEQ 


ED 


NO:156, 


SEQ 


ID 


10 


NO:157, 


SEQ ID NO: 158, 


SEQ 


ID 


NO: 159, 


SEQ 


ED 


NO: 160, 


SEQ 


ID 


NO:161, 


SEQ 


ID 




NO: 162, 


SEQ ID NO: 163, 


SEQ 


ID 


NO: 164, 


SEQ 


ED 


NO:165. 


SEQ 


ID 


NO:166, 


SEQ 


ED 




NO:167, 


SEQ ID NO: 168, 


SEQ 


ID 


NO: 169, 


SEQ 


ED 


NO: 170, 


SEQ 


ED 


NO:171, 


SEQ 


ED 




NO:172, 


SEQIDNO:173, 


SEQ 


ID 


NO: 174, 


SEQ 


ED 


NO: 175, 


SEQ 


ED 


NO:176, 


SEQ 


ID 




NO:177, 


SEQ ID NO: 178, 


SEQ 


ID 


NO: 179, 


SEQ 


ED 


NO: 180, 


SEQ 


ED 


NO:181, 


SEQ 


ID 


15 


NO: 182, 


SEQ ID NO: 183, 


SEQ 


ID 


NO: 184, 


SEQ 


ED 


NO:185, 


SEQ 


ED 


NO:186, 


SEQ 


ID 




NO: 187, 


SEQ ID NO: 188, 


SEQ 


ID 


NO: 189, 


SEQ 


ED 


NO: 190, 


SEQ 


ID 


NO:191, 


SEQ 


ED 




NO: 199, 


SEQ ID NO: 193, 


SEQ 


ID 


NO: 194, 


SEQ 


ED 


NO:195, 


SEQ 


ID 


NO: 196, 


SEQ 


ED 




NO: 197, 


SEQ ID NO: 198, 


SEQ 


ID 


NO: 199, 


SEQ 


ED 


NO:200, 


SEQ 


ED 


NO:201, 


SEQ 


ED 




NO.202, 


SEQ ID NO:203, 


SEQ 


ID 


NO:204, 


SEQ 


ED 


NO:205, 


SEQ 


ED 


NO:206, 


SEQ 


ED 


20 


NO:207, 


SEQ ID NO:208, 


SEQ 


ID 


NO:209, 


SEQ 


ED 


NO:210, 


SEQ 


ED 


NO:211, 


SEQ 


ID 




NO:212, 


SEQIDNO:213, 


SEQ 


ID 


NO:214, 


SEQ 


ED 


NO:215, 


SEQ 


ID 


NO:216, 


SEQ 


ID 




NO:217, 


SEQIDNO:218, 


SEQ 


ID 


NO:219, 


SEQ 


ED 


NO:220, 


SEQ 


ED 


NO:221, 


SEQ 


ID 




NO:222, 


SEQIDNO:223, 


SEQ 


ID 


NO:224, 


SEQ 


ED 


NO:225, 


SEQ 


ID 


NO:226, 


SEQ 


ID 




NO:227, 


SEQ ID N0.228, 


SEQ 


ID 


NO:229, 


SEQ 


ED 


NO:230, 


SEQ 


ED 


NO:231, 


SEQ 


ED 


25 


NO:232, 


SEQ ID NO:233, 


SEQ 


ID 


NO:234, 


SEQ 


ED 


NO:235, 


SEQ 


ED 


NO:236, 


SEQ 


ID 




NO:237, 


SEQ ID NO:238, 


SEQ 


ID 


NO:239, 


SEQ 


ED 


NO:240, 


SEQ 


ED 


NO:241, 


and SEQ 



ED NO:242. 

12. The polypeptide of claim 10, wherein said polypeptide comprises: 

(a) an amino acid sequence selected from the group consisting of SEQ 
30 ED NO:122, SEQ ED NO:123, SEQ ED NO:124, SEQ ED NO:125, SEQ ED NO:126, SEQ 

ED NO.-127, SEQ ED NO:128, SEQ ED NO:129, SEQ ED NO:130, SEQ ED NO:131, SEQ 
ED NO:132, SEQ ED NO:133, SEQ ED NO:134, SEQ ED NO:135, SEQ ED NO:136, SEQ 
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ID NO: 1 37, SEQ ID NO: 1 38, SEQ ID NO: 1 39, SEQ ID NO: 140, SEQ ID NO: 141 , SEQ 
ID NO: 142, SEQ ID NO: 143, SEQ ID NO: 144, SEQ ID NO: 145, SEQ ID NO: 146, SEQ 
ED NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO: 151, SEQ 
ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ 

5 ID NO:157, SEQ ED NO:158, SEQ ED NO:159, SEQ ED NO:160, SEQ ID NO:161, SEQ 

ED NO: 162, SEQ ED NO: 163, SEQ ED NO: 164, SEQ ED NO: 165. SEQ ED NO: 166, SEQ 
ED NO: 167, SEQ ED NO: 168, SEQ ED NO: 169, SEQ ED NO: 170, SEQ ED NO: 171, SEQ 
ED NO:172, SEQ ED NO:173, SEQ ED NO:174, SEQ ED NO:175, SEQ ED NO:176, SEQ 
ED NO: 177, SEQ ED NO: 178, SEQ ED NO: 179, SEQ ED NO: 180, SEQ ED NO:181, SEQ 

10 ED NO:182, SEQ ED NO:183, SEQ ED NO:184, SEQ ED NO:185, SEQ ED NO:186, SEQ 

ED NO: 187, SEQ ED NO: 188, SEQ ED NO: 189, SEQ ED NO: 190, SEQ ED NO: 191, SEQ 
ED NO: 199, SEQ ED NO: 193, SEQ ED NO: 194, SEQ ED NO: 195, SEQ ED NO: 196, SEQ 
ED NO:197, SEQ ED NO:198, SEQ ED NO:199, SEQ ED NO:200, SEQ ED NO:201, SEQ 
ED NO:202, SEQ ED NO:203, SEQ ED NO:204, SEQ ED NO:205, SEQ ED NO:206, SEQ 

15 ED NO:207, SEQ ED NO:208, SEQ ED NO:209, SEQ ED NO:210, SEQ ED NO:211, SEQ 

ED NO:212, SEQ ED NO:213, SEQ ED NO:214, SEQ ED NO:215, SEQ ED NO:216, SEQ 
ED NO:217, SEQ ED NO:218, SEQ ED NO:219, SEQ ED NO:220, SEQ ED NO:221, SEQ 
ED NO:222, SEQ ED NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ ED NO:226, SEQ 
ED NO:227, SEQ ED NO:228, SEQ ID NO:229, SEQ ED NO:230, SEQ ED NO:231, SEQ 

20 ED NO:232, SEQ ED NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ ED NO:236, SEQ 

ED NO:237, SEQ ED NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ ED NO:241, and 
SEQ ED NO:242; 

(b) an amino acid sequence selected from the group consisting of SEQ 
ED NO: 122, SEQ ED NO: 123, SEQ ED NO: 124, SEQ ED NO: 125, SEQ ED NO: 126, SEQ 

25 ED NO:127, SEQ ED NO:128, SEQ ED NO:129, SEQ ED NO:130, SEQ ID NO:131, SEQ 

ED NO:132, SEQ ED NO:133, SEQ ED NO:134, SEQ ED NO:135, SEQ ED NO:136, SEQ 
ED NO:137, SEQ ED NO:138, SEQ ED NO:139, SEQ ED NO:140, SEQ ID NO:141, SEQ 
ED NO:142, SEQ ED NO:143, SEQ ED NO: 144, SEQ ED NO: 145, SEQ ED NO: 146, SEQ 
ED NO:147, SEQ ED NO:148, SEQ ED NO:149, SEQ ED NO:150, SEQ ED NO:151, SEQ 

30 ED NO: 152, SEQ ED NO: 153, SEQ ED NO: 154, SEQ ED NO: 155, SEQ ED NO:156, SEQ 

ED NO:157, SEQ ED NO:158, SEQ ED N0.159, SEQ ID NO:160, SEQ ED NO:161, SEQ 
ED NO:162, SEQ ED NO:163, SEQ ED NO:164, SEQ ED NO:165. SEQ ED NO:166, SEQ 
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ID N0.167, SEQ EDN0:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ 
ID NO: 172, SEQ ED NO: 173, SEQ ID NO: 174, SEQ ID N0.175, SEQ ED NO: 176, SEQ 
ID NO: 177, SEQ ID NO: 178, SEQ ID NO: 179, SEQ ED-NO: I SSrSEQ ED NO: 181, SEQ 
ID NO: 182, SEQEDNO:183, SEQIDNO:184, SEQ ED N0.185, SEQ ID NO: 186, SEQ 
5 ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ 

ID NO:199, SEQ IDNO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ 
ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ 
ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ 
ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ 

10 ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ 

ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ 
ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ED NO:226, SEQ 
ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ 
ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ 

15 ID NO:237, SEQ IDNO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and 

SEQ ID NO:242, except that it lacks one or more, but not all of the domains selected from 
the group consisting of an N-terminal domain, a catalytic domain, a C-terminal domain, a 
spacer region, a proline-rich region, a coiled-coil structure region, and a C-terminal tail 
(c) a domain of an amino acid sequence selected from the group set 

20 forth in SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ED NO:125, SEQ ID 

NO: 126, SEQ ED NO:127, SEQ ED NO:128, SEQ ED NO:129, SEQ ED NO:130, SEQ ED 
NO:131, SEQ ED NO:132, SEQ ED NO:133, SEQ ED NO:134, SEQ ED NO:135, SEQ ED 
NO: 136, SEQ ED NO: 137, SEQ ED NO: 138, SEQ ED NO: 139, SEQ ED NO: 140, SEQ ED 
NO:141, SEQ ED NO:142, SEQ ED NO:143, SEQ ED NO:144, SEQ ED NO:145, SEQ ID 

25 NO:146, SEQ ED NO:147, SEQ ED NO:148, SEQ ED NO:149, SEQ ED NO:150, SEQ ID 

NO:151, SEQ ED NO:152, SEQ ED NO:153, SEQ ED NO: 154, SEQ ED NO:155, SEQ ED 
NO:156, SEQ ED NO:157, SEQ ED NO:158, SEQ ED NO:159, SEQ ED NO:160, SEQ ED 
NO: 161, SEQ ED NO: 162, SEQ ED NO: 163, SEQ ED NO: 164, SEQ ED NO: 165. SEQ ED 
NO:166, SEQ ED NO:167, SEQ ED NO:168, SEQ ED NO:169, SEQ ED NO:170, SEQ ID 

30 NO: 171, SEQ ED NO: 172, SEQ ED NO: 173, SEQ ED NO: 174, SEQ ED NO: 175, SEQ ED 

NO:176, SEQ ED NO:177, SEQ ED NO:178, SEQ ED NO:179, SEQ ED NO.180, SEQ ED 
NO:181, SEQ ED NO:182, SEQ ED NO:183, SEQ ED NO:184, SEQ ED NO:185, SEQ ED 
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NO: 1 86, SEQ ID NO: 1 87, SEQ ID NO : 1 88, SEQ ID NO: 1 89, SEQ ID NO: 1 90, SEQ ID 
NO: 191, SEQ ID NO: 199, SEQ ED NO: 193, SEQ ID NO: 194, SEQ ID NO: 195, SEQ ID 
NO:196, SEQ-BD-Ne:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID 
NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID 
NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:2 1 0, SEQ ID 
NO:211 , SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID 
NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID 
NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ED 
NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID 
NO:231, SEQ ID NO:232, SEQ ED NO:233, SEQ ED NO:234, SEQ ID NO:235, SEQ ID 
NO:236, SEQ ID NO:237, SEQ ED NO:238, SEQ ID NO.239, SEQ ID NO:240, SEQ ID 
NO:241, and SEQ ID NO:242 wherein said domain is selected from the group consisting 
of a C-terminal domain, a catalytic domain, an N-terminal domain, a spacer region, a 
proline-rich region, a coiled-coil structure region, and a C-terminal tail. 

13. The kinase polypeptide of claim 10, wherein said polypeptide is isolated, 
purified, or enriched from a mammal. 

14. The kinase polypeptide of claim 13, wherein said mammal is a human. 

15. The kinase polypeptide of claim 10, wherein said polypeptide is a 
AA144574, AA116841, AA256100, AA305176, AA210825, AA316804, AA980090, 
N42050, AA476563, AA626690, AA960957, H19102, AA045601, AA107515, 
AA1 09508 or AA887783 polypeptide. 

16. The kinase polypeptide of claim 10, wherein said polypeptide is a H60215, 
AA197883, AA297313, W30246, AA172300, AA383293, AA542015, H01248, N23936, 
W44160, 2R22-5-11, 5R72-18-1, AA021445, AA207220, AA426580, AA544838, 
W90839, 5R79-54-1, AA839940, R19772 or 5R72-8-2 polypeptide. 

17. The kinase polypeptide of claim 10, wherein said polypeptide is a 

AA234451 polypeptide. 

18. The kinase polypeptide of claim 10, wherein said polypeptide is a 5R65-16- 
1, AA061797, AA065538, AA124976, AA397553, AA435956, AA575635, AA626859, 
AA789239, AI086865, H17727, H29974, AA557536 or N28606 polypeptide. 

19. The kinase polypeptide of claim 10, wherein said polypeptide is a 
AA631990 or W08549 polypeptide. 
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20. The kinase polypeptide of claim 10, wherein said polypeptide is a 5R72-16- 
2, R19927 or R43524 polypeptide. 

21. The kinase polypeptideof claim 10, wherein said polypeptide is a 5R57-1Q- 
2 polypeptide. 

22. The kinase polypeptide of claim 10, wherein said polypeptide is a 
AA232253 polypeptide. 

23. The kinase polypeptide of claim 10, wherein said polypeptide is a 
AA430250, AA836348, R86668 or N34132 polypeptide. 

24. The kinase polypeptide of claim 10, wherein said polypeptide is a 
AA098024or SuRTK106 polypeptide. 

25. The kinase polypeptide of claim 10, wherein said polypeptide is a R47805, 
AA099102, AA589241, H85811, AA013524, AA452647, AA840598, AA088547, 
AA139478, AA826850, R87679, W65887, H97685, W20810, AA599286, AA425725, 
AA103218, AA71 1829, AA060026, AA399669, AA758539, AA883975, AA948538, 
AA018361, AA215311, AA311714, AA498104, 5R69-17-2, 5R69-23-3, 5R69-26-2, 
AA1 18352, AA396601, AA671275, AA278842, AA460132 or H05721 polypeptide. 



VO 00/73469 



Pa ge 14 9 of 31 



WO 00/73469 PCT/US00/14842 

148 

26. An antibody or antibody fragment having specific binding affinity to a 
kinase polypeptide selected from the group consisting of SEQ ID NO: 122, SEQ ID 
NO:123, SEQ EDNO:124, SEQ ID NO: 125, SEQ ID NO: 126, SEQ ID NO:l 27, SEQ ID 
NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ED NO:131, SEQ ID NO:132, SEQ ID 

5 NO:133, SEQ ID NO: 134, SEQ ID NO: 135, SEQ ID NO: 136, SEQ ID NO: 137, SEQ ID 

NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID 
NO:143, SEQ ID NO.144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID 
NO:148, SEQ IDNO:149, SEQIDNO:150, SEQIDNO:151, SEQIDNO:152, SEQ ID 
NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID 

10 NO.158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO: 162, SEQ ID 

NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID 
NO: 168, SEQ ID NO: 169, SEQ ID NO: 170, SEQ ID NO: 171, SEQ ID NO: 172, SEQ ID 
NO: 1 73, SEQ ID NO: 1 74, SEQ ID NO: 1 75, SEQ ID NO: 1 76, SEQ ID NO: 1 77, SEQ ID 
NO: 178, SEQ ID NO: 179, SEQ ID NO: 180, SEQ ID NO: 181, SEQ ID NO: 182, SEQ ID 

15 NO: 183, SEQ ID NO: 184, SEQ ID NO: 185, SEQ ID NO: 186, SEQ ID NO: 187, SEQ ID 

NO: 188, SEQ ID NO: 189, SEQ ID NO: 190, SEQ ID NO: 191, SEQ ID NO: 199, SEQ ID 
NO: 193, SEQ ID NO: 194, SEQ ID NO: 195, SEQ ID NO: 196, SEQ ID NO: 197, SEQ ID 
NO: 198, SEQ ID NO: 199, SEQ ID NO:200, SEQ ID NO.201, SEQ ID NO.202, SEQ ID 
NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID 

20 NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID 

NO:213, SEQ IDNO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID 
NO:218, SEQ IDNO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID 
NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID 
NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID 

25 NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID 

NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242. 

27. The antibody or antibody fragment of claim 26, wherein said polypeptide 
comprises: 

(a) an amino acid sequence selected from the group consisting of SEQ 
30 ID NO:122, SEQ ID NO: 123, SEQ ID NO: 124, SEQ ID NO: 125, SEQ ID NO: 126, SEQ 

ID NO: 127, SEQ ID NO: 128, SEQ ID NO: 129, SEQ ED NO: 130, SEQ ED NO:131, SEQ 
ED NO:132, SEQ ED NO:133, SEQ ED NO:134, SEQ ED NO.135, SEQ ED NO:136, SEQ 
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ID NO: 137, SEQ ED NO: 138, SEQ ID NO: 139, SEQ ID NO: 140, SEQ ID NO: 141, SEQ 
ID NO: 142, SEQ ID NO: 1 43, SEQ ID NO: 1 44, SEQ ID NO: 1 45, SEQ ID NO: 1 46, SEQ 
ID NO:147, SEQ ID NO:148, SEQ ID NO: F49, SEQTD NO:150, SEQ ID NO:151, SEQ 
ID NO: 1 52, SEQ ID NO: 1 53, SEQ ID NO: 154, SEQ ID NO: 1 55, SEQ ID NO: 1 56, SEQ 
5 ID NO: 1 57, SEQ ID NO: 158, SEQ ID NO: 1 59, SEQ ID NO: 1 60, SEQ ID NO: 1 6 1 , SEQ 

ID NO: 162, SEQ ID NO: 163, SEQ ID NO: 164, SEQ ID NO: 165. SEQ ID NO: 166, SEQ 
ID NO: 1 67, SEQ ID NO: 1 68, SEQ ID NO: 1 69, SEQ ID NO: 1 70, SEQ ED NO: 1 7 1 , SEQ 
ID NO: 172, SEQ ID NO: 173, SEQ ID NO: 174, SEQ ID NO: 175, SEQ ID NO: 176, SEQ 
ID NO: 1 77, SEQ ID NO: 1 78, SEQ ID NO: 1 79, SEQ ID NO: 1 80, SEQ ID NO: 1 8 1 , SEQ 

10 ID NO: 1 82, SEQ ID NO: 1 83, SEQ ID NO: 1 84, SEQ ID NO: 1 85, SEQ ID NO: 1 86, SEQ 

ID NO: 1 87, SEQ ID NO: 1 88, SEQ ID NO: 1 89, SEQ ID NO: 1 90, SEQ ID NO: 1 91 , SEQ 
ID NO: 1 99, SEQ ID NO: 1 93, SEQ ID NO: 1 94, SEQ ID NO: 1 95, SEQ ID NO: 1 96, SEQ 
ID NO: 197, SEQ ID NO: 198, SEQ ID NO: 199, SEQ ID NO:200, SEQ ID NO:201, SEQ 
ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ 

15 ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1 , SEQ 

ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ 
ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ 
ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ 
ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ 

20 ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ 

ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and 
SEQ ID NO:242; 

(b) an amino acid sequence selected from the group consisting of SEQ 
ID NO:122, SEQ ED NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID N0.126, SEQ 

25 ID NO: 127, SEQ ED NO: 128, SEQ ID NO: 129, SEQ ED NO: 130, SEQ ID NO:131, SEQ 

ED NO: 1 32, SEQ ED NO: 1 33, SEQ ED NO: 1 34, SEQ ID NO: 1 35, SEQ ID NO: 1 36, SEQ 
ED NO: 137, SEQ ED NO: 138, SEQ ED NO: 1 39, SEQ ID NO: 140, SEQ ID NO: 1 41 , SEQ 
ED NO: 142, SEQ ED NO: 143, SEQ ED NO: 144, SEQ ID NO: 145, SEQ ID NO: 146, SEQ 
ED NO: 147, SEQ ED NO: 1 48, SEQ ED NO: 1 49, SEQ ED NO: 1 50, SEQ ID NO: 1 5 1 , SEQ 

30 ED NO: 1 52, SEQ ED NO: 1 53, SEQ ED NO: 1 54, SEQ ID NO: 1 55, SEQ ID NO: 1 56, SEQ 

ED NO: 157, SEQ ED NO: 1 58, SEQ ED NO: 1 59, SEQ ID NO: 1 60, SEQ ID NO: 1 61 , SEQ 
ED NO: 1 62, SEQ ED NO: 1 63, SEQ ED NO: 1 64, SEQ ED NO: 1 65. SEQ ID NO: 1 66, SEQ 
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ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ 
ID NO: 1 72, SEQ ID NO: 1 73, SEQ ID NO: 1 74, SEQ ID NO: 1 75, SEQ ID NO: 1 76, SEQ 
ID NO:177, SEQ ID NO-rl 78rSEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ 
ID NO: 182, SEQ ID NO: 183, SEQ ID NO: 184, SEQ ID NO: 185, SEQ ID NO: 186, SEQ 
ID NO: 187, SEQ ID NO: 188, SEQ ID NO: 189, SEQ ID NO: 190, SEQ ID NO: 191, SEQ 
ID NO:199, SEQ IDNO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ 
ID NO: 197, SEQ ED NO: 198, SEQ ID NO: 199, SEQ ID NO.200, SEQ ID NO:201, SEQ 
ID NO:202, SEQ ID NO.203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ 
ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ 
ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ 
ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ 
ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ 
ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ 
ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ 
IDNO:237, SEQ IDNO:238, SEQ IDNO:239, SEQ IDNO:240, SEQ ID NO:241, and 
SEQ ID NO:242, except that it lacks one or more, but not all, of the domains selected from 
the group consisting of a C-terminal domain, a catalytic domain, an N-terminal domain, a 
spacer region, a proline-rich region, a coiled-coil structure region, and a C-terminal tail. 

(c) a domain of an amino acid sequence selected from the group set 
forth in SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID 
NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID 
NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID 
NO:136, SEQ ID NO.137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID 
NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ED NO:145, SEQ ED 
NO:146, SEQ ID NO: 147, SEQ ED NO: 148, SEQ ID NO:149, SEQ ED NO:150, SEQ ID 
NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:l54, SEQ ID NO:155, SEQ ED 
NO: 1 56, SEQ ID NO: 1 57, SEQ ID NO: 1 5 8, SEQ ID NO: 1 59, SEQ ED NO: 1 60, SEQ ID 
NO:161, SEQ ID NO:162, SEQ ED NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID 
NO: 166, SEQ ID NO: 167, SEQ ED NO: 168, SEQ ED NO: 169, SEQ ID NO: 170, SEQ ID 
NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID 
NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID 
NO:l81, SEQ ED NO: 182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID 
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NO:186, SEQ ID NO:187, SEQ IDNO:188, SEQ ID NO:189, SEQ ID NO.190, SEQ ID 
NO:191, SEQ ID NO:199, SEQ IDNO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID 
NO:196-,- SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO.200, SEQ ID 
NO:201, SEQ ID NO:202, SEQ IDNO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID 
NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID 
N0:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:21 5, SEQ ID 
NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID 
NO:221, SEQ ID NO:222,SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID 
NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID 
NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID 
NO:236, SEQ ID N0.237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID 
NO:241, and SEQ ID NO:242 wherein said domain is selected from the group consisting 
of a C-terminal domain, a catalytic domain, an N-terminal domain, a spacer region, a 
proline-rich region, a coiled-coil structure region, and a C-terminal tail. 



WO 00/73469 



152 



PCTAJSO 0/1 4842 



28. A hybridoma which produces an antibody having specific binding affinity 
to a kinase polypeptide selected from the group consisting of SEQ ID NO:122, SEQ ID 
NO:123 3 SEQ ID NO:124, SEQ ID NO:125, SEQ ED~NO:l267SEQ ID NO:127, SEQ ID 
NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID 
NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID 
NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ED NO:141, SEQ ID NO:142, SEQ ID 
NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID 
NO: 148, SEQ ID NO:149, SEQ ID NO: 150, SEQ ID NO: 151, SEQ ID NO: 152, SEQ ID 
NO:153, SEQ ID NO: 154, SEQ ID NO: 155, SEQ ID NO: 156, SEQ ID NO: 157, SEQ ID 
NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID 
NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID 
NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ED NO:171, SEQ ID NO:172, SEQ ID 
NO:173, SEQ ID NO.174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID 
NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID 
NO:183, SEQIDNO:184, SEQIDNO:185, SEQEDNO:186, SEQEDNO:187, SEQ ID 
NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID 
NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID 
NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID 
NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID 
NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID 
NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID 
NO:218, SEQ ID NO:2l9, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID 
NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID 
NO.-228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID 
NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID 
NO:238, SEQ ID NO:239, SEQ ID NO.240, SEQ ID NO:241, and SEQ ID NO:242. 

29. A method for identifying a substance that modulates kinase activity 
comprising: 

(a) contacting a kinase polypeptide selected from the group consisting 
SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ED NO:126, 
SEQ ED NO:127, SEQ ED NO:128, SEQ ED NO:129, SEQ ED NO:130, SEQ ED NO:131, 
SEQ ED NO:132, SEQ ED NO:133, SEQ ED NO:134, SEQ ED NO:135, SEQ ED NO:136, 
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SEQ ID NO: 137, SEQ ED NO: 1 38, SEQ ED NO: 139, SEQ ED NO: 1 40, SEQ LD NO: 1 4 1 , 
SEQ ED NO: 142, SEQ ED NO: 143, SEQ ED NO: 144, SEQ ED NO: 145, SEQ ED NO: 146, 
SEQ ED NO: 1 47, SEQ ED NOri 48, SEQTD NO: 1 49, SEQ ED NO: 1 50, SEQ ED NO: 1 5 1 , 
SEQ ED NO: 152, SEQ ED NO: 153, SEQ ED NO: 154, SEQ ED NO: 1 55, SEQ ED NO: 1 56, 
SEQ ED NO: 1 57, SEQ ED NO: 158, SEQ ED NO: 159, SEQ ED NO: 1 60, SEQ ED NO: 1 6 1 , 
SEQ ED NO: 162, SEQ ED NO: 163, SEQ ED NO: 164, SEQ ED NO: 165. SEQ ED NO: 166, 
SEQ ED NO: 167, SEQ ED NO: 168, SEQ ED NO: 169, SEQ ED NO:l 70, SEQ ED NO: 1 71, 
SEQ ED NO: 1 72, SEQ ED NO: 1 73, SEQ ED NO: 1 74, SEQ ED NO: 1 75, SEQ ED NO: 1 76, 
SEQ ED NO: 1 77, SEQ ED NO: 1 78, SEQ ED NO: 1 79, SEQ ED NO: 1 80, SEQ ID NO: 1 8 1 , 
SEQ ED NO:182, SEQ ED NO:183, SEQ ED NO:184, SEQ ED NO:185, SEQ ID NO:l 86, 
SEQ ED NO: 187, SEQ ED NO: 188, SEQ ED NO: 189, SEQ ED NO:190, SEQ ID NO: 191, 
SEQ ED NO:l 99, SEQ ED NO: 193, SEQ ED NO:l 94, SEQ ED NO:l 95, SEQ ID NO: 1 96, 
SEQ ED NO: 197, SEQ ED NO: 198, SEQ ED NO: 199, SEQ ED NO:200, SEQ ED NO:201, 
SEQ ED NO:202, SEQ ED NO:203, SEQ ED NO:204, SEQ ED NO:205, SEQ ED NO:206, 
SEQ ED NO:207, SEQ ED NO:208, SEQ ED NO:209, SEQ ED NO:210, SEQ ED NO:21 1, 
SEQ ED NO:212, SEQ ED NO:213, SEQ ED NO:214, SEQ ED N0.215, SEQ ED NO:216, 
SEQ ED NO:217, SEQ ED NO:218, SEQ ED NO:219, SEQ ED NO:220, SEQ ED NO:221, 
SEQ ED NO:222, SEQ ED NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ ED NO:226, 
SEQ ED NO:227, SEQ ED NO:228, SEQ ED NO:229, SEQ ED NO:230, SEQ ED NO:23 1 , 
SEQ ED NO:232, SEQ ED NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ ID NO:236, 
SEQ ED NO:237, SEQ ED NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ ED NO:241, 
and SEQ ED NO:242 with a test substance; 

(b) measuring the activity of said polypeptide; and 

(c) determining whether said substance modulates the activity of said 

polypeptide. 

30. A method for identifying a substance that modulates kinase activity in a 
cell comprising: 

(a) expressing a kinase polypeptide in a cell, wherein said polypeptide 
is selected from the group consisting of SEQ ED NO:122, SEQ ED NO:123, SEQ ID 
NO:124, SEQ ED NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ED 
NO: 129, SEQ ED NO: 130, SEQ ED NO.131, SEQ ED NO: 132, SEQ ED NO: 133, SEQ ED 
NO:134, SEQ ED NO:135, SEQ ED NO:136, SEQ ID N0.137, SEQ ID NO:138, SEQ ED 



PCT/USOO/14842 

WO 00/73469 

154 

N0139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID 
NO-144 SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID 
N0149 '-SEQUJWaiSO. SEQ ID NO:151, SEQ ID NO: 152, SEQ ID NO:153, SEQ ID 
NO-154 SEQ IDNO-.155. SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID 
NCH59 SEQ ID NO:160, SEQ ID N0:161. SEQ ID NO:16 2) SEQ ID NO:163, SEQ ID 
NG164 SEQ ID N0:165, SEQ ID NO:166. SEQ ID NO:167, SEQ ID NO:168, SEQ ID 
NO-169 SEQ IDNO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID 
NO-174 SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178 j SEQ ID 
NO-179 SEQ ID NO:180. SEQ ID NO: 181, SEQ ID NO:182, SEQ ID NO: 183, SEQ ID 
N0184 SEQ IDNO:185, SEQ ID NO:186, SEQ ID NO: 187, SEQ ID NO:188, SEQ ID 
NO-189 SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID 
NO-194 SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID 
NoW SEQ ID NO.200, SEQ ID NO:201 , SEQ ID NO:202, SEQ ID NO:203, SEQ ID 
NO-204 SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID 
NO-209 SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID 
NO-214 SEQ ID NO:215, SEQ ID N0:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID 
NO'219 SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID 
NO-224 SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID 
NO-229 SEQ ID NO:230, SEQ ID NO:23 1, SEQ ID NO:232, SEQ ID NO:233. SEQ ID 
No':23 4 ', SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID 
NO:239, SEQ ID NO:240, SEQ ID NO:241 , and SEQ ID NO:242; 

(b) adding a test substance to said cell; and 

(c) monitoring a change in cell phenotype or the interaction between 
said polypeptide and a natural binding partner. 
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31. A method for treating a disease or disorder by administering to a patient in 
need of such treatment a substance that modulates the activity of a kinase selected from 
the group consisting of SEQ ID NO: 122, SEQ ID NO: 123, SEQ ID NO: 124, SEQ JD~ 
NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID 
NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO: 134, SEQ ID 
N0.135, SEQ ID NO:136, SEQ ID NO.137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID 
NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID 
NO: 145, SEQ ID NO: 146, SEQ ID NO: 147, SEQ ID NO: 148, SEQ ID NO: 149, SEQ ID 
NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID 
N0.155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID 
NO: 160, SEQ ID NO: 161, SEQ ID NO: 162, SEQ ID NO: 163, SEQ ID NO: 164, SEQ ID 
NO:165. SEQ ID NO:166, SEQ ED NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID 
NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID 
NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID 
NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID 
NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID 
NO:190,SEQIDNO:191,SEQIDNO:199, SEQIDNO:193, SEQIDNO:194, SEQ ID 
NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID 
NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID 
NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID 
NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID 
NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID 
NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID 
NO.-225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID 
NO.230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID 
NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID 
NO:240, SEQ ID NO:241, and SEQ ID NO:242. 

32. The method of claim 31, wherein said disease or disorder is selected from 
the group consisting of immune-related diseases and disorders, cardiovascular disease, 
neurodegenerative disorders, and cancer. 

33. The method of claim 31, wherein said substance modulates kinase activity 
in vitro. 
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34 - The method of claim 33, wherein said substance is a kinase inhibitor. 
35 . A method for detection of a kinase polypeptide in a sample as a diagnoshc 
tool for a disease or disorder, wherein said method comprises:- - ■ 

(a) contacting said sample with a nucleic acid probe which hybndizes 
under hybridizauon assay conditions to a nucleic acid target re gl on of a kinase p.lypepnde 

... ,™nmnni22 SEOID NO:123, SEQ ED NO:124, 
selected from the group consisting of SEQ ID N0.122, StQ lu 

SEQ ID NO-.U5. SEQ ID NO:,26, SEQ ID NO:127, SEQ ID NO:,28, SEQ m NO. 29, 
SEQ ID NO:,30, SEQ ID NO:131. SEQ ID NO:132, SEQ ID NQ :1 33, SEQ ID NO:134 
SEQ IDN0135, SEQ ID NO:136, SEQ ID NO: 137, SEQ ID NO:>38, SEQ ID NO:139, 
SEQ m NO140, SEQ ID NO,«, SEQ ID NO:142, SEQ ID NO:.43, SEQ .D NO:H4, 
SEQ m N0.45, SEQ ID NO:.46, SEQ ID NO,47, SEQ ID NO:.4S, SEQ ID NO:149, 
SEQ ID NO:150, SEQ ID N0:1M. SEQ ID NO : 152, SEQIDNO:153, SEQ EO NO: 14 
EQLo,5 5 ,SEQIDNO:15 6 ,SEQIDNO, 5 7,SE Qro NO:l 5 S,SEQmNO: , 

SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID N0..63, SEQ ID NO:164 
SEQIDNO:165. SEQ ID NO:166, SEQ ID NO:,67, SEQ ID NO:16S, SEQ ID NO:, 9 
SEQ"NO,70.S E Q ro NO: 1 7,.SEQ I DNO:17 2 ,SEQ I DNO:n3,SEQmNO: 1 7, 

SEQ ID NO:,75, SEQ ID NO:.76, SEQ ID NO,77, SEQ ID NO:178, SEQ ID NO: , 
EQn>NO: 1 S0,SEQI D NO: 1 Sl,SE Q IDNO:,S2,SEQ ro NO:.83,SEQmNO: , 

SEQ ID NO:185, SEQ ID NO:,86, SEQ IDNO:>87, SEQ ID NO: 188, SEQ ID NO. 9 
SEQ Z NO:,90. SEQ IDNO:191, SEQ ID NO,99. SEQ ID NO:193, SEQ ID NO:, 94 
SEQIDNO:195, SEQ ID NO:,96, SEQ ID NO:,97, SEQ ID NO:,98, SEQ ID NO: 9 , 
SEQ ID NO-200, SEQ ID NO:20>, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, 

SEQIDNO:210, SEQ H> NO:211, SEQ ID NO:212, SEQ ID NO:2,3, SEQ ID NO:214 
SEQ EO NO:21 5 , SEQ EO NO:21, SEQ ID NO:217, SEQ ID NO:2,8, SEQ ID NO: , 
SEQ ID NO:220, SEQ ED NO:22,, SEQ ID NO:222. SEQ ID NO:223, SEQ EO NO:2 . 
SEQ m NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ » NO. 22 , 
SEQ ID NO:230, SEQ ID NO:231 , SEQ ID NO:232, SEQ ID NO:233, SEQ m NO: 234 
SEQ ID NO-.235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ED NO:239, 
SEQ ID NO-240, SEQ ID NO:241, and SEQ ED NO:242, said probe compnsrng me 
nucleic acid seoUence encoding said polypeptide, fragments thereof, or the complements 
of said sequences and fragments; and 
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(b) detecting the presence or amount of the probe:target region hybrid 
as an indication of said disease. 

36. The method of claim 35, wherein said disease or disorder is selected from 
the group consisting of immune-related diseases and disorders, cardiovascular disease, 

5 neurodegenerative disorders, and cancer. 

37. A method for detection of a kinase polypeptide in a sample as a diagnostic 
tool for a disease or disorder, wherein said method comprises: 

(a) comparing a nucleic acid target region encoding said kinase 
polypeptide in a sample, wherein said kinase polypeptide' is selected from the group 

10 consisting of SEQ ID NO: 122, SEQ ID NO:123, SEQ ED NO:124, SEQ ID NO:125, SEQ 

IDNO:126 J SEQ ID NO:127, SEQ ED NO: 128, SEQ ED NO:129, SEQ ID NO:130, SEQ 
EDNO:131, SEQEDNO:132, SEQEDNO:133, SEQEDNO:134, SEQ ED NO:135, SEQ 
ED NO:136, SEQ ED NO:137, SEQ ED NO:138, SEQ ED NO:139, SEQ ED NO:140, SEQ 
ED NO: 141, SEQ ED NO: 142, SEQ ED NO: 143, SEQ ED NO: 144, SEQ ED NO: 145, SEQ 

15 ED NO:146, SEQ ED NO:147, SEQ ED NO:148, SEQ ED NO:149, SEQ ED NO:150, SEQ 

ED NO:151, SEQ ED NO:152, SEQ ED NO:153, SEQ ED NO:154, SEQ ED NO:155, SEQ 
ED NO:156, SEQ ED NO: 157, SEQ ED NO: 158, SEQ ED NO:159, SEQ ED NO: 160, SEQ 
ED NO: 161, SEQ ED NO: 162, SEQ ED NO: 163, SEQ ID NO: 164, SEQ ID NO: 165. SEQ 
ED NO: 166, SEQ ED NO: 167, SEQ ED NO: 168, SEQ ID NO: 169, SEQ ED NO: 170, SEQ 

20 ED NO: 171, SEQ ED NO: 172, SEQ ED NO: 173, SEQ ED NO: 174, SEQ ID NO: 175, SEQ 

ED NO: 1 76, SEQ ED NO: 1 77, SEQ ID NO: 1 78, SEQ ED NO: 1 79, SEQ ED NO: 1 80, SEQ 
ED NO: 1 8 1 , SEQ ED NO: 1 82, SEQ ID NO: 1 83, SEQ ED NO: 1 84, SEQ ID NO: 1 85, SEQ 
ED NO: 186, SEQ ED NO: 187, SEQ ED NO: 188, SEQ ED NO: 189, SEQ ED NO: 190, SEQ 
ED NO: 191, SEQ ED NO: 199, SEQ ED NO: 193, SEQ ED NO: 194, SEQ ID NO: 195, SEQ 

25 EDNO:196, SEQ ED NO: 197, SEQ ED NO: 198, SEQEDNO:199, SEQ ED NO:200, SEQ 

ED NO:201, SEQ ED NO:202, SEQ ED NO:203, SEQ ED NO.204, SEQ ED NO:205, SEQ 
ED NO:206, SEQ ED NO:207, SEQ ED NO:208, SEQ ED NO:209, SEQ ED NO:210, SEQ 
ED NO:211, SEQ ED NO:212, SEQ ED NO:213, SEQ ED NO:214, SEQ ED NO:215, SEQ 
ED NO:216, SEQ ED NO:217, SEQ ED NO:218, SEQ ED NO:219, SEQ ID NO:220, SEQ 

30 ED NO:221, SEQ ED NO:222, SEQ ED NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ 

ED NO:226, SEQ ED NO:227, SEQ ED NO:228, SEQ ED NO:229, SEQ ED NO.230, SEQ 
ED NO:231, SEQ ED NO:232, SEQ ED NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ 
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ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ 
ID NO:241, and SEQ ID NO:242, or one or more fragments thereof, with a control nucleic 
acid target region encoding said kinase polypeptide, or one or more fragments thereof; and 
(b) detecting differences in sequence or amount between said target 

region and said control target region, as an indication of said disease or disorder. 

38. The method of claim 37, wherein said disease or disorder is selected from 
the group consisting of immune-related diseases and disorders, cardiovascular disease, 
neurodegenerative disorders, and cancer. 
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SEQ ID NO: 122_X69117 H BARK2 H 
MADLEAVLADVS YLMAMEKSKATPa a dTo 

Qkigfllfkdfclneineavpqvk™^ 

SHPFSKQAVEHVQSHLSl^ 
f^HLTI^EFSVHRIIGRGGFGE^^ 

^slvstqdcppivcmtyaphtpdklcfS SS^™ kcldkkrik mkqgetlalner 
™^hvhnrfwyrdl^ 

VLQKGTAYDSSADWFSLGCMLFKIiRGHS^^ 
LKSLLEGLLQRDVSKRLGCHGGG S QEvS?S^ E ' DRM 

DAFDIGSFDEEDTKGIKLLDCDQELYKMPP^ WQHVYL Q KYp PPLIPPRGEVNAA 
^KQLGHEEDYALGKDCIMHGYM^mo^; rSERWQ Q EV TETVYEAVNADTDKIEARK 

^™eqilsveetqikdSS™gSSfS ^^ WY ^™^RGBGES^' 
apkflnkprsgtvelpkpslSsnS QFVLQCESDPEFV Q wkk elnetf K eaqrl2rr 

SEQ ID NO: 123_AA144574_M BARK2 M 
SA^— ™^ 

RDVSQRLGCGGGGARELKEHIFFKG^IDWO^w^ LTVNV QLPDAFSPELRSLLEGLLQ 

edtkgiklldcdqdlyknfp^viserwqS^ 

edyamgkdcimhgymlklgnpfltqwqS 

etqikdrkcillrikggkqfvlqSsS^fIowlk^ 

ailefskpplchrnssgl Faqwlkeltctfne aqrllrrapkflnkpra 

SEQ ID NO: 124_AA82S850_H 

^ fs ™svqwptwskemva^^ 
pgfvpnkgrlhcdptfeleemilesrpmSS^ 

A XO QD F.lF N REK L K RSQDLPREPLPAp L — 
SEQ id NO: 125_AA960957_H 

G ^KLYICELALALEYLQRYHlIHRn7?DnS?^ I EDMFMVVD LLLGGDLRYHLQQNVHFTE 
AGTKPY^EVFQVYMDR^S 

f^VHYSSTWCKGMVALLRKLLTK^^ 
V ™RI^CDPTFELEEMILESKPmS^^ 
EFI I ^^^R R QQG^GSQLLDTDSR&3G^ 

SEQ ID NO: 126_TBK1_H 

GG^LRENGIVHWJIKPGNIMRVIOEMO^WV, ^ PSNAYGLPESEai ^W 



ETSDILHRMVIHVFSLQQMTAHKIYIH^VMra^x ^ 



TILEADQEKCWGFDQFFA 
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FIGURE 1C 

SEQ ID NO: 132_AA316804 H 

I LQL I TS AD E I ^EGDLVEV^SALA WED^PO 1^^^^^^^^^^^^^ ^ ^^DMNSEN 

HVHQEPSKRIPSWSGRPIwmEKMVMCR™^ LPGPGLSVPRPL QPEYVALPSEES 
^CKFNCHKRCASKVPRDC^^ 

^SPPEDKMFFLDPSDLDVERDEEAVK^ 

GWMVHYTSRDNLRKRHYWRLDSRcS ^ta^ SmiPhMR ^ S1 ^TKRKSSTmKE 
SNPHCFEIITDT^FVgSgSpS rffSn KYYKEIPLSElLRI SSPRDFS^ 

EMIL SSEKSRLPERITKFMVTQILVALRMT»^ * WLECMFETPER VFVVMEKLHGDML 

fgfariigeksfrrswgSSpSSr^^^^ 

DINDQIQNAAFMYPPNP msisaJjS^^S^ SVGVI1YVS ^ GTFPFNEDE 

lrefetrigeryithesddarweihaythn^vypkhfi^^pn 

SEQ ID NO: 13 3_PKNBETA H 

^fPPASPTRKPPRLQDFRcSSS; \ ^ PQEPTSEE ^^^PRtI 

^™CWLGLQFLHEKKIIYRDlSS 
GTP EFIAPEVLTQEAYTQAVDwSg^^^^ 

flsvqglefiqkllqkcpekrS^ 

^VLLYEMLVGECPFPGDTEEE^^^ 
^AEEIKVQPFFRTTNWQAL^ 

hslltarqqaafrdfdfvserflep Q ptlcgpadlryf egeftglppaltppap 

SEQ ID NO: 135_Hl9l 02 _H 

V"3 
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FIGURE ID 




ttoWSKLVG 



TIQWSKLVG 

GGELFYHLQRERCFLEPRAR^ Y1APE VLHKQPYDRTVDWWC^AVLYb ^ 
FSYAPPTDSFL 

k/ir> 
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FIGURE IE 

SEQ ID NO: 142_AA887783 H 

SEQ ID NO: 143_R4 7805_H 
SEQ ID NO: 144_H60215 H 

SEQ ID NO: 145_SGK324_H 

r ™dgsrkvtsldellegeswcS 

SSVKSEVKESKDFIKPKLVWIR^wpr^P? Y ™ INP ^SVNIKGGTSW 
VVKRL CTLDGKQ VR VT CVHL PD FFGD^nv pt a^n ^^^^S FEQ VLTD I TEAI KXASG 



PCT/U SOO/1 4842 

WO 00/73469 

FIGURE IF 



EPKTRPEENKPERP^ 

GEIVRCEKCKRERELQ^LQREPC NSNSDKKEIR GSESQDSYPQGAP^QKDf 

DKSITLKLADFGL 
FPPFRSPERDQDE 
IEMVGHTNTG 




QETYLNISQVNVDYSEETFSSVby 
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FIGURE 1G 



S^MWSIGVLTYVMLTGisSS^ 

^pp^ PE ^^^^ E ^LKHP^TQS S ^EPS F^P^f ^^^S YS EEEFD\^SE^A^BFIRT 
SEQ ID NO: 152_AA021445_H 

^QKllpgfpgvnpqap^ISm™^ f pspe ^vryls M r R htvgvSpr?e 

™MGPLGRRASDGGANIQL^m^^ 

tlhlpterfspvrrfsdgaasioaf^S^S GQQPFRSRWPPHL vpdqhrstySS 

SPPPNHP^lfrqpsnspp^^ICPPQPsp^ 

KEEKS SSSS^S^^SSSSSS^ 

SEQ ID NO: 153_2R22-5-ll H 
EIS SMEKmHPNlIRLYEVVETLsSS^^ 
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FIGURE 1H 

T FGT YSVPPHVSEPCHR 

RVYRGIRHTSKFCSIL 
SKIANELKL 

KGPSWSSRSLGARCR^SIASCPEEQPHV NIV ^ FEV IETEKTI J YLWEYASAGE ^ 

ALSEEHMEADGHAAWFGTVV EDVAGQH ITDLIPSVQLPPS^ QI 

WVAFQSDGTITSCDSL.FAHLHGYVSG ^pvsGYRASVWVFCTISGblTL^ 

GRARDGTTF PL j XFL I P G F Y S YMDLA YN S S ^9:^ pi^^Q^EL I AGGQLL S C 

NH S ^^ TL ^pT ^qqqq pRlNVV^GGHVV PRDE I ^ e s PGQDLLGE SR S E P VD V 

TbDPWQGQDPAEGGQDPRIN ^pk^itJ^R^^^I^^vakpqaKGQ 
LSPQPAPGVDNVPEGSLPVH U ^ MCGLCQK AQLERMGVSGPSGSDLW eelqTC 
KPFASCEDSEAPVPAEDGGSDAOi spsGMAG LSFGTPTLDEPW^ 

RESPGHVPSTLDAGPEDTCPSAb WLVKDLLH SQRDSA^TRLFLAb 
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FIGURE II 

SEQ ID NO: 157__AA544 83 8 M 

IHPPFI.V E QELMS I ,L S0 LLQPCPEQR??S^"^ WLYTLIF EE N PFC E v EE TMav 
GLLSAASLEIGSRSPSEMAQREGLCGPPAPp^p^Q^^^^^^^^^^^^RTNQPES 

SEQ ID NO, 15S_AA785735 H 

PYAAPEVrEGQOYEGPQ^j^S^^J^IKXADFGFGNFPKSGELLATWCG^ 
SEDCEHLIRIWLv^pskrlti^^^cG^ppdgptlp^ "CGSP 

^^^^ 

SEQ ID NO: 159 AA207220 H 
MESLVFARRSGPTPSAAELAPDr bev->t 

EG VQEDPPELS P I PAS PGQ^APLLP^KKG I L^pr o ^^^^^^^ * ^KKKVSASA 

sgavsed S ilssesfdqldlperlpepSg^™^ FGSLDELAPPRP ^srp 

^SCFSLTDCQEVTATYRQALRVCsS ^ TGLEEPp SEGPGSCLRRWR Q DP 
YLIGSRKIXBEGsSS^^ 

PNI TQLLDILETEN S YYL VME^^p^G^^j^^^ p ^^^^^ T ^^^^ J RREGQ ^ Q WIRH 
G WHRDLKI ENLLLDEDNNI KL IDFGL ^Nrna^ ^EARR Y I Rql I SA VEHLHRA 

V I'!) 
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SQLLL.QK* iavi— 
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FIGURE IK 
P QTPPRRHRGLQAARPAEPTLp1^ 

^ S ^SAPPAP E PP APE pp PE p^^^P^T GTpipASTpQG v ^ 
^TFLEEKARGRFGVVRACR^^^ 

™SLHEAYITPRYLVLIAESCGNRe7 S KIVPYAAEGKp RVLQEYEVLRTLHHER 

^ldikpdnlllapdnalkiSS 

TDIWGAGVLTYIMLSGRSPFY^PDPQeS?^^^ 

VHP^ 

SEQ ID NO: 164_R19772_H 

ADE S KKGWGEDE PDEE SHTP^pp^M^pnMT^S^^Y^^'^^^ FDLG S PKPGDE TTPQGD S 
IE ^VKNKLSLEGSSYRGSLraPAG™^ PTQDEMSSSLLA ARQASTEVPTAADLvSa 

QEQDRLAQLFIKHERKLHI YVWYcSE^??Sf^^ 
NEA TGPRKPKDILGNKVSVKETNSSESE^rno GSIKKSCSWH TLRMRKRAEVENTGK ' 

vtcllgdtvilqckvcgrpkptS 

PQDSG I YTC I ATNDHGTTS TSATVICVnr vd r^a ^ SATYTVS S CDS GE I TLKI CNLM 

ERRKHQNDVRPIPNVKSYIVNRVNQGT TAATCLQ HPWL Q p HNGS YSKIPLDTSRLACFI 
SEQ ID NO: 165_5R72_8_2 H 

>'///3 



PCT7US00/14842 
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FIGURE 1M 

SYG Q D ^SPSRSHTSSNYD S YKKSPGS?SR^vcS RSRSPHRKWS DSSKQDDSPSGA 

aysrhssshs kkkrsssrsr J i S siIJvrSln^^ ^^slsrsplpsrksmksrsrsp 

f^VFLPRKENSSVEAKDSGLEsS^ 

v ^nsekhlvkdlkaqgtrdskp^^^ 

yrppelllgeerytpaidvwscgcilS^p??v^ FG ^ wseesrpy ™kvitlw 
pdviklpyfntmkpkkqyrrrlreefsfS^ 

^ELSKMAPPDLPHWQDCHeS^ 
NSSPAPPQPAPGKVESGAGDAIgS^S?™?^ 

HSNPEMQQQLEALNQSISALTEA^^?^i SE ^ LNLLQSQTDLS IPQMAQLLNI 

stpadmqniiavllsqlm^q^ 

PPEKRPPEPPGPPPPpWplVEG^S^^ 

QalrpmeystrprpnrSgntdgSgf^ 
gelgpgotgasssgaglhwggptos^SpTS^^ 

SEQ ID NO: 172_AA78 923 9_H 

VI ^^^^ KPENILVSQSGI TKLCDFG^ARTT^a a Dr^ KRLRKYLFQ I LRAID YLHSNN 
^VDIWAI^CMIIEMATgSSS 

KPKESSKENELRKDERKTVYTOTLLq^S ™ HKIVLKVXFMPE LKAKLLQEAKVNSLI 

nltosnlmaanlssnlfhpsvrlteSrSso^S 

FNERTGHSDQMANENKRKLNFSRSDR^pSfJf'?™^ 
TES S KIP TLLNVDQNQEKQEFIpLS R L ™ 

SEQ ID NO: 1 73_AA124 976_M 
EY E G DHRQQGTADDTQPSSLDKKP^^^ 

ssnllaanlssnlshpnsrlter?S 

RT^NDQISSGNKRKLNFPKCDRKErapPE^ Jpw™ LSNSRQEDTGp TQVQTEKGAFNE 

skiptllsmdpnqekqeggdScSl^^ 

SEQ ID NO: 174_AA575635_M CCRK M 

DA SP0 AI I) r,LGQPI,LVPP R ^^?™™^, ITELPD ™KI SFEEQAPV p^ E ^ 
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FIGURE IN 

VDEYRNDYCEGYVPK^c ^ AVKIV KNVGRYREAARSEiU vl^ inFLH HNKL 

RITLDEALQHPFFDLLKKK 

PEHSPSWPSSRLRLSPQEF LHSG ^ RD QKPSNVLLD^CTV^CD t ppGT 
LQDVHVRSIFYQLLRATRFLH ^ SHRYTASC PRYTLGVDMWSLGCILGb tqal 

PEDQA VTEYVATRWY^PE^ 

STLHQLELlLETIPPPb wpRAH EGVQLSVPEYRSRyYQMI£^ RQNSA PLL 
QHPYVQRFHCPSDEWAREADW GpR p RPQ SSPGHDPAEHESPRAAKN GGGV 

EGHHV 
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FIGURE 10 

SEQ ID NO: 180_AA460132_H 

seq id no: 1 81_sgk034_h 
^sflhacsppiihgnltsdtifTqSSS 

NLHFFPPEYGEVADGTAVDIFSFGM^?™JS ft^ HRIF SNALPDDLRSPIRAEREELR 

dlhaviaelprprrpp LQW r YSE vsfmeI^^ 

ppeevqkaktptpepfdIetrSiqmqcnlSS^ • 
ptdsaqdlaselvhygflheddrmLa^S^ 

SEQ ID NO: 182_AA103218_M SGK034 M 
SEQ ID NO: 163_HEK7_H, N34132 H 

^^atatsqvaqqppJS^ 

aRsgsgggsakepqeersqqqddieelet?avAm^ stskd Rpvsqpslvgskeeppp 
tettvevawcelqdrkltkse^ 



^ASS^QQAPSELKrIS^ 



1 5/ 1/3 
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MSEGESQTVLSSGS^S,^ 

CGRWQKRREEVNQ^VPGIDSAY^ vifiteymS SGSLKQFLKKTK^ reeqKNIj 
LIQLEHLNIVKFHKYWADIKENK^ DTIFIQHN GLIKIGSVAPDTI^H DpLQ 




^SstISatvtvss 
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FIGURE 1Q 
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FIGURE 1R 

FGAVIKVQNKLDGCCYAV^IPIN DGLDSV E^AAPPPILSSSVE 

RPAGPGTPPPDSGPIAKDDP^ARGQ ASDSESD "™^^^ ILDG 1AYIH 

NGCHESEPSVTTEAVHYLYIQ^ IGDFG1AT DHI^FSADSKO^DQTGD RDpTsp 
EKGMI HRD^KPVNI FLI^DDHVK^^^ _^ ^ ^^?^^g£LLPP PQ^EESELHEVLHHTLT 
MVGTALYVSPEVQGSTKSA ^ pAKR pTATELLKSELLP^PQ IpKRHGA 
KFPEDFDDGEHAKQKSVISWL YTYDSDIL KGNFSlRTA^QO^ NLKRycIE 

^ g ^ YRT SoiyeSeaalfmdhsgmlvm L pfdlri^ 

VQbCTPLLLPRNRQiyEHN^ NSFLPTA EI IYTI YE I ^ s SNSL CRLYKF 

RVFR P R ^RF~E^ 




MAAARATTPADGEEPAPEA^^^ lrcRRAGI SAPVVFS™ gpp^tHiV 



evrlrgrkrsmvg 




I*/ I'} 
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FIGURE IS 




SEQ ID NO: 196 AA84 0598 M IRAkm m 
^ IS VLIGIAKAIQYLHNTQP^icg^^^^ 

WEVPGHSYGSKP^KRCSSGLFCSEffio^f SHEECWSPELVAp SQDLSPTVISLGSS 
SEQ ID NO: 197_AA08854 7_H 




SEQ ID NO: 1 9 8_HGP_6 6444 66 

SEQ ID NO: 199 Aa^ac*, 
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FIGURE IT 

i n 0 M TESK2 M 

s s r^— «~ hfkgi?hrdltskv 




SPAKTNKERARGDHRGWRNF 
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FIGURE 1U 



SEQ ID NO: 204_W20810_M 

^SAREPSQKoTE^^^^raErai-yKDKVDSAVSEVKHYLSQHRSSG 
TSSDPVAGTPQI P HTLPFEGTTPG™f?SSS^ PVreKCE ' ERQAt!DTSV St'ATPM 

»™cs E v„ SLTOP p\° T ™ 

SEQ ID NO: 2 05_AA74423 6_H 

LPECHGHARDAFSFGTLVESLLTI LNE^VSADvTq c RDPAS I PPEEMS PEFTT 

SfFFR^FLEVWFLKSLTLKSE^S 

aepvavksflpyllgpkkdhaqgetpclSpSpo?^^ 
ieayvehftqeqlkkvilpqvllglS^^ 

FI^TAPSFTKNTDLSLEGDPFSOPlSpfSf5r? ITLHS ^ VLVSLL 

tsgeqkpipallslteesmpwkSSqkis^S 

^EFTIQVKKKPVKDPEMDWFADMIPElS^^ 

kfaaaeitegeaegweeegelnwednnw SAAFLILPELRTEMV pkkddvspvmqfss 

SEQ ID NO: 206_AI052250 H 
VSCETASDMYSLGTVI^AVFNKGKP^fS 

RehvklllnvtptvrpdadqmtkipffSSw^ ^ ksfs RQLdqlsrlgsssltnipeev 

EPIQILLIFLQKMDLLLTKTPPDE^S^P^Jfff T ^ EYV ^ ILPEL GPVFKQQ 
YPSMKNALIPRIKNACYKHLPLRFV ^ PMVYRALEAPSI QIQELCLNIIPTFANLID 

SEQ ID NO: 207_AA278842 H 
^VKALSFLVNDCSLIHN^™^^ 

l^ppei^ssgrvvrekwsadmwr^™™^; ^dymysaqgngggpprkgipe 

CELVGANPKVRPNPARFLQNC^ 

i DAFp EDFCRHKVLPQLLTAFEFGNAGA^TPL^v! EIQIKEPA EKQKFFQELSKS 
™*AMRIRLLQQMEQFIQYLDEPT™?^ 

apsrvagvlgfaathnlysmndcaqkilp^^^ 

SED PTQLEEVEKDVHAASSPGMGGA^SWA^WA™f EKSVRD QAFKAIRSFLSKLESV 
RPTPEGVPAPAPTPVPATPTTSGff^ 

aqqddwstggqvsrasqvsnsdSSS^ 
iaseynwggpessdkgdpfatlsarpstoS^ 

eRRREmeakraerkvakgpmklgariSd Q RPDSWGEDNWEGLETDSR Qvkaelarkkre 
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FIGURE IV 
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FIGURE 1W 

^^llqfspsarpsagqvarncwlSdsg glprr Q^vlypegl E ls E r C 

vSqSgwrw 2 1 5 - AA90544 6 - H 
kic^e^eggdvfSSplp^ 

Q^NLKLTDFGFAKVLPKSHREL^^ 

sisadcqdllkrllepdmilrpsieW^ 

SEQ ID NO: 216_H29974_H 

^Q^srrpdpatnksfmlqltsaiafmSt^ erilgyaee pcylwfvmefcegg 




SEQ ID NO: 217_AA498104 M H29974 M 

plllppppaametgkengarrgtkqdS^ - m 
f ^pdggggdvparprysllSiS 

^ EFW ALTSLKRRHQNIVQFEEC^lS^^ 

GYAEEPCYLWFVMEYCEGGDI^QYVL^nS^ SHGN ^ SQLYLRL ^TSLKGERIL 

PDNILIT ERSGTPILKVADFgIs^^^^ 

APEVWEGHYTAKADIFALGlS^ 

SEQ ID NO: 218_AA2153ll H 
WVSSQPKYDLIREVGRGSYGWYEAVIRK'TciaDT/ji 

KS QHPNVIHLEECILQKDG W Q^SHG R N^ A 5^ ^ AVKKIRCH APENVELALREFWALSSI 
^DGGD^EYLLSRKPNRKTNT^MLQLsIf '^^^^^^^^SAYYLWF^D 

^iiwamleritfidteSkel^ 

NGRMKQLIKEMLAANPQDRPDAFELE^LRLVQIAF^^SSWE^ L 
SEQ ID NO: 219_AA018361_H 

k^qwdsdniylii^fcaggdlsrfijS 
lkpqnillsslekphlkladfgfaqSspS^ 
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FIGURE IX 

T 

SEQ ID NO: ^-^^GTINF^^ 

MSFILYEEIGRGSKTVVYKGRRKGa ISGL HHLHKLGILFCDISPR ^ 

KFSNFCLAKVEGENLEEFFALV ESVSEL TEKILCEDPLPPIP DSKELL 
FSISSDLWSLGCLLYEMFSGKPPtt FAG ^ QE SSVEDLSLSRN'l^ avEV 

^Dg'lQRDPQKRL^ 

o M SGK384_M 

GLQMLKSLQSE^TLVGYC^ LpKTLSQY 
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FIGURE 1Y 
grgrgagharglgrgp1gSJeppr ST c PDnn 





SEQ ID NO: 228_S71575 M VRK3 M 
IPTCIGFGIHQDKYRFLVFPsEGRcfSr^ 

LHKGCGPSRRSDLQTLGYC^ 

SEQ ID NO- 9-5 q a 



SEQ ID NO: 229_AA45427 H 
TED Q*LWLLLGICRGLEAIHAKGtS 



SEQ ID NO: 230_H05721 H 
MAVRQALGRGLQLGRALLLRF?GKPGP avr™ 
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T T r,m TJVTPTRVLGR 
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FIGURE 1AA 

£™LRAQGLGPA^ 

Prfsri^ KEAVS PRS EELSNEGDSQQS P^Qs pl p vp dpo^^^ FV ^^ ^ S RA VRAALG 
SEQ ID NO: 234_PAK6_H 

SEQ ID NO: 235_SURTK106_H 

lcgSgd^^gmSlISlsd^S? 

AGIRVESLFYNYSML ELRLRLE ^ IKT ADDEAVLQVPELVVPELY™ 
SEQ ID NO: 236_AA098024_M 

SEQ ID NO: 2 3 7_ SGK2 ALPHA H 
YAV^Q™ 

lp ™lqrerrfleprarfyaS^ 

CKEGVEPEDTTSTFCGTPEyJ^e^^ 



ill) 



PCTAJS00/14842 

WO 00/73469 

FIGURE IBB 




STSGIGLQTQGKQDG 



a2/ II) 
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FIGURE 2A 

SEQ ID NO: 1_X69117_H BARK2 H 

" ^tgtgatgcagaagtaccttgcagaga^^ 
cctcaggtgaagttttatgaagagataaa^^ 

CGCCTTTGCAGAAGTCGACAAATTTATGATGC^Tara^^^^^^^^^^^^^^^^ 

tcacatcctttctcaaagcaagctctIgSg^ 

CTCA^TCAACTCTTTTTCAGCCATACA^ 
A "TTTCAAAAATTTATGGAA^ 

. caattaaatatccatttgaccatgaatg^^^ 
gg attcggggaagtttatggttgca1g^^^ 

^TTAGATAAGAAGAGGATCAAAATG^^ 
GG AAATATTCTCTTGGATG^CATG^^^ 
CTGAAGTCCCTTTTGGAGGGCTTG^ 

ggaggcggctcacaggaagtaaaaSIgca?ag™^ 

G TCTACTTACAAAAGTACCCACCACC™ 



c 



tocgaccaa^™ 

g taacggaaacagtttatgaagcagt^ 

agagctaaaaataagcaacttc^ccaSgSp A S ACAGA ^ 
atgcacgggtacatgctgaaactS^ 



TTTTACCTCTTTCCAAATA^ 

tgtcacaggaacagcaacggcctctga Tactgtggagctc ccaaagccatccctc 

SEQ ID NO: 2_AA144574_M BARK2 M 

cgtgggcacccatgggtacatggct^ccgagct^ 
^ccgactggttctccctc^gct^^^ 

cttcaggcagcataaaaccaaagacaa^ 
cgtgcagcttccagatgccttctc^ 

gcgggacgtgagccagcggctSgSSggS^ 
catcttcttcaagc^cattgactg^ 

MTCCCTrrTr^^,n,„ ^ AtjCATGTG TACTTACGGAAGTAmr'^r.A^„^_ 



AATCCCTCCTCGGGC^GAGGTCAACGCT^ 
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FIGURE 2B 

SS^g^^^ 

GCAGGAGATCGAGCACGTCTTCC GGCGGGGA CCTGCGCTACCACCT^ 

GAATATGGGCGGGAACCACTCCCA CCATTG GTAAAGGGAGTTTTGGAAAG q 
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PCT/US00/14842 

FIGURE 2C 

cc ccggatactcgtaccctgtcgac^ 

GCGGGGCTGGAGGCCGTACGAAATC^^^ 

GTTCAAGGTGGAGCGTGTCCACTAcSSr? G J^ GCCCATCGATG ^ T CCTC^ACAT 

gaggaagctcctgaccaagga?cc5gaS^ 
cgtgccctacttggccgacatgaaSSgSa^ 



GCT 



g ^ggaattcatcatattcaacaga^ GG ^ acctgcag cactgtttggaga< 

"GGACACCGA^^ 

C G CA CA 5 T ™ 
rcATATTTATAAAATC^TT^ 

attccccaaagcaatcaJS^ 

gggcacttccgaaaaacacagccctga^ 

ctatggaaacaacgc TC ccaS C ??tcS AGCAAAATAAAG 

ATCc^ tcggtattggtggag JAAAATCA^ 

^gtttatttcaggaggaaaatgggttcScI^ 0 ^ taggaag catgggtgcttag 
cagggagaagcttgcctttgaactggaagaS CAAAAAG ^ 

TGGAGTCAGGTTTGTGTTCAGAATC^cSSSS^ 



CCCT 



^CATTTCTTGTTTGGAATAAA^A^ 
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FIGURE 2D 

TATTTGCTATTGAAGAGGAGACA* ^ G ^ C CTTCTAATGCCTA agaGAATG 

Stgtgggagtttatacactgtttt ggt ggaatgaatcatc tgqac 

Saccttactgctttatcag^ 

T^GATGATTACAATGAAACTGTTC TG ^ GTAT ATGAAA^TTGAT ttcCA 

AAAAACTACAAGTCClUi taaTGA AGAACAAATCL.a q TTAAAA AGTAT^ 

^AGAACGTAGATTAGCTTATAA TTTA CAGATGAATGT 

TGT^TATGTACRATRTrCTWA WTTM *TGAGGJ^TTTC» TGGGGC 



WO 00/73469 
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FIGURE 2E 

SEQ ID NO: 6_AA305176 H 

TGGCTGCTCGCGGAGGGGCAGTGTfl rci-'f — 

TGCACTGGCACTAA^J??J AACAAAAATA TGACrCATCA^^^ ATGCA <3TAAAGGT 

aaacaatgW^^ GCCCAT ^^^ 

T TATTC^g^ccCCAgJ?^ TCCTTAC ^CACCATCAATGGr^ TTACTTTGAA 

TGTTTTTAGAAGTrrSSi ^ TAAATGCTT GGCTTCTGTPT^ TGATTAT ATAATGA 
ScG D 7 - AA1168 41_M 



'AGTGAAGTGGACTGGGAAAATCTr^?^ TGAGAGAAC TAAAAC 
AAGTCATTATTTT^i? ^^^CTTAATACTAra^JI TAT CTAACTTGTGA 

SEQ ID NO: 8_AA256100_H 
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FIGURE 2F 

ggcccatatccgagcagaaagagatattttggtag^agcagatggtgcctgggtggtg^a 

ATCOAAAGACTGGGT^ 



^CCAAGAGAAC^GOTAGC^^^ 




AAATAATCTTTTCTAGC 
TCATTAGTAATAGT— 
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FIGURE 2G 

TTCACAATCTTTGGGGTTTTCTCCTC^J^ CATTCTTCC CTGGAGTTAATAGAGTGA 

^ttaaagactgtgtctSS^ 

^taatttgcaaagtacccttgag^^^^ 

a ggtgaataatttaatttaaatgacaaa^^ 

TTCTTTAAATTAGACTCTATTTTGaW 

tagactttgacitttttatt^^ 
tatgcatttattactaacatagctttaaatcttt^ 

f^TAAGGAATTGCTTATAAACCA^ 

^GCTAGTTAGTC^TGGAAAATAAGTG^rSrArS^ TA CAATATGTAGCTGATTTAAT 

gcctaagatagggtttcattta?toSa^^^ 

T TTATGTAAATCTCTAAATTTAAAATAT^ 

a taaaaccttagacaa T caat™S^^^ 

TTTGCTGATCTACAAATAAATG^^ 
ACACATTCTCCTTTGAATTGTTAAA^ 

TTCTGAAAAATCTTAATGAAACAAACC™ 

CTACTAGAGATATTTTAGATTTTTATr 0 ^ 0 ^ CAAATATAAA TATGAGACACTTGGGA 
AGC^TAAAGTAATAAAA A S?I?c??At AAAAA 

tgtctac^gtaatcatgagSSactS 

seq id no: 9_aa210825 h " 

cccccaaggaccccgccatcctcag^ 

CGCTCTCCCACCACCTGCTCACGAGAT^^^ 

cccccggcgggtcccgggtgggc^ 
ccggcggcctagagctgcagtcgccgcc^^^ 

CCGGGGTCTCCTTTCACATCCAGATCGGTr?^ CTGCCCCAGATC CCGGCCCCGGGTT 
CCTCCGAGCTGGCTCATGTgSg^^ 

AGTGTCGCTTCTACGGCCTT^GACA^GATC^^ 

C ^CCTCCTGCAGCTGGTGCGCTCGTC?GG^ C ^ TTCAAACA TGACCCCACGTCGG 
TGGTGCTCTCGGCCTCGGCCACCT^ 

3 5/// 3 



FIGURE 2H rAGGCCCTTATC AATGGAG 
.^rrrrTAATGACTGCCTGGGGGAGGCCL QATG 
'GCGCCACCCGCGTCCCTAATG GCGAGGCTG ACAAGAGCGCCCT 

?TGGTGCAATCGGTGCGACACA GCTGAG AAAGCGGCAC1A TCCGC 
SgGTTCATTACAGCAAC^^^ 




=ss ~" -«SS 




WO 00/73469 



PCT/USOO/14842 

CT FIGURE 21 




^TCCACCAGGAACCAA^ 
^CATGGTAATGTG^S 
CCTGG CACGATATGTCAGTA^^ 
CAG TGTAAAGATTGCaW?^ 

CCAATGGATATTGACaI™^^^ 
GAAGAGCCATCA^?^^^ 

GGG ^^^ 

gacagcaaatctSIT^^ 

^CAATCCACACTgSSS?? TATCTT ^CACGAGATT?^ G r ATTATAAGGAAA TT 
AATGGGGACAGCT?SS GAAATCATTACTG ATACTAT^^^ 

CAGAGCTGGGAAA^S^^ 

TGCACTTCTa^™^ 0 ^ 

AATTGTcSSS^ 

^gcttggttca^S 0 ^ 
cgtaatgaagtggctattS™^^ 

ATG TTTGAAACCCCArAJJn A CAGAATTTG ^CCATCCTO CAAAA 5 AAGAAAGTCA ACrc 
ACACAGATACTTrTT^SS ^ AGAAAAGTG GGCTTCCAGaW G ° ° ATGGAGATA TGTTG 

gS^ 

tcagtggg1g55S^ G ^J g J ccggag caaaS 

GATATAAATGACCA^Jc^^^^^GGCA^ 
ATTTCTGGTGAA^^^ 

tacagtgttgac^ct GA I G ! gataaa gaatctgc A ? C ^^^ 

SEQ id N0; 12 pKm 
ATGGAGGAGGGGGCGCCGCrrFl. 



111) 



PCTAJS00/14842 





ssss^ 

TTCTGAGCCC1 1 w 
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FIGURE 2K 

GG?GG° 14 - H191 °2_H 
CTGAAGATT^G^J 0 ^^ 

GATACCGTGAGGCACT^J G ^ GTG ^ GG TGGTGCC^S CC J C ^ GGTG ^AG AT 
^CAGCaS^ 

CGTCTCTTTGr-T^ G ;? CCTTTGGT CGGCTGTTGrr5JJI TCATTA TGr G TAGCTAC 

catcgaS^S 

CTTCAGTACATGG?? C c?Sr G ? CCCCAGGGAG 

SEQ ID NO: 15 AA476563 



^TGGAGTC^C^S 

ATAGGGATAATATAr??^ ^ GCTGCAGCA ATGGGACCTArr?JJ GTAAATT TACCTGGT 
CCCAAATCCTaI^?™ TGA ^ 



ACTGAACAATGCCAAGCACATGA^a GG ^ GGGGG ^ GA ^ g ^T^ 



PCI7US00/14842 



AA215680JJ ^^c^GCCCCGGCCTGGAGCCTGAGCCTTGC^ 
^ T r,TGAGTGCCTGCCCAG^ ^caggGTGG^^ 




PCT/US00/14842 



WO 00/73469 

FIGURE 2M 



TCCGGCCCATT 

CCGCTGAGCAG^ 



;gagccagccccagc^^^ 



CCGCTGA^- - — _ rrRTGG AGCAGCTGA^^- - ^„ TTrTGGT GAAGAGCQ;-l 

SGGAGGCACTCTCTGGTCCCACCa ^ CTC AGCTCAACCCCC^ACCJ CT 
^CTCTGGCTCTA^ 

CCCCCTCGGGGGCTCACTTGGGTTCCT ^ 
CGAGGCATGGATCAGAGCTGCCT^ 

ACCTGGAGTGTGAGAGAGGAGCA GTGCCGG GACCTCCACC^CCGG cCCAG 
gIgGCGCTGCACGAGCA^ 

GACCAGGCAGGTCACATCCGGC1 TACAGC GCCCCAGAGGTGGG CGGGA 
S^TCAACCTTGGCC^ 



Ul/ /I} 
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FIGURE 2N 

^ACTTTCACTTCTTGAAM^^ 



^CATCGTTTATAC»GACTTA^ 



CCAGCTGACAGAACATTTTAAAA^ 

c ^cgtggcgcgacgcagcg^ 
"ctcaatgagcttgtgaggtcttc^ 

agg cgagcgagcgtc^gagtgccgcc?gIga^ ttccttcc aacgtggtgctagctcc 

ATGCAGGTCTAAGAGGAATCC??G?AGG^?S 
ATGTGCCTTTTCTGAGATCGTGTTAGCT^ 



SEQ ID NO: 20_AA10 9508_M 
GAACATrCTCTTGGACTGCCAGGG^^ 

agg tstagagcctgaagac*ccac^^^^ 

™~CA^^^ 



CAA 
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FIGURE 20 



agggtatcaatatctcttattgttct 

SEQ ID NO: ^-^S^GAGGG^ 

CGGATGCATTTNTTGGTGTGCTCT ^ TTCC cAGCTCCGAT^O^ GTCTTCA 
ACAAGGAAAGCTGCCCAAGTGTAA TCAGTG GGAAGAAGTGAATG QG 

AGAGGTTTACTGT^ 

GGAGATATGCAGAGTTTGATi^ TTTGGTG ATAATTTTGATCCA TTATA 
CCCTGAAGATTCCTGCCAAGAGAAm CAGAACC TAGTTAGGTATCCA^ T 

AAAGACGAGCAGGAC^ 

ACCATCCAGATGTCAGAGCATTCC. GAAGC TACACTCTACCTCACAU^ Q 

CTGAAGATGAGGAT^^ 

TGGGACCGTCTGGAAATCCTCA CTTCTTGCAAAACGGAAACTGGA1 ttaTQG 

GAAAAGGCAGCTTTGGCAAG^^ 

CTGTCAAAGTGTTACAG^ 

CTGAACGTAATGTGCTCTTGAA^ TTTTGTTC TGGATTTTGTTAAa ACTA 
CCTTCCAAAC^CTGAA^GCTTT^^^ GAAGGAAT^CTATTT^^^^^ 
ATGTTGTCTTAACAGATTTl^ CTTGCA CCTGAAGTAATTAUi^ GC 
CCACATTTTGTGGGACACCAGAGT^ 

ACAATACTGTAGATTGGTG^GTGCCTT ^tctxt^CAATATCOT^C^^^ 
CTCCTTTTTATTGCCGAGATGTTGC1 TGGT cCATTCTGGAAGAACTCC T 

SStgaggccaggagtgagtcttacagc^ GACTXTCT tgaaattcagaatca ta 

ACAGGCAAAATCGACTTGGTGC^CAAGG aCAAAAG aAGATTCCACCACCAT^^ gttc 

ttgaatcactcagctgggctgaccttg^ ct^^cagca^ca^^^q 
atgtggctggacc^gatga^ 

TCTTAGCATTAACCTATTTTTAAa GACTG TTTTTTAACAGTCAAi cTAT 
AGTTTACACTAACATCTACCCAAGA1A TATGGC TTTTGTTATCACAC 



Wo 
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FIGURE 2P 

GGAGTTGGAGACCAGCCTGACCAACATrra™ * » 
JGGCAGGGTGTGGTGGCACATGC^^^ 

^GCTTGAACCCGGGAGGCGGAGGT^S 

^tgggcaacaagagtgaaactccatctS cgagatcg caccattgcactcctg 

SEQ ID NO: 22_R47805 H 

ATGGCGCACCAAACGGGCATCCACGrPA^r.^ 

^GCTGGCTCTGTGCGGCTCAT^S^^ 

^tacaagtgcagcatcaagga^^ 

SEQ ID NO: 23_H60215_H 
T C G C GC C T ^ 

cgggagggagagccgagcS^ 

CCACCCGGCGAAGTGCACACAc?^^^ 

acaatatatgtgctctgctS^ 

« c O«»GaccCATTCAS3^^ 



MGATGGCACGGATGACrTC^TCAGCraMRaT^^^^^^^^^^^^^AGGA 
TCATCAACCTGCAGCACTACGTC^ 



PCTAJS00/14842 

WO 00/73469 

FIGURE 2Q 




AACGGGGACCGCTA^^ TCACCCGCTCCCTGTCGGA^-^ gaCGAgCTG 
TTCGATGCGCTCCTCATAGA GACGGC AGCCGGAAGGTCACCA CACC 
GGTGTCCGCACTATCTACACCATC TCC ^ TGA ACCATTTCGTAAAGT 
CTGGAAGGTGAGAGTTACGTGTGTG TGAACATC AAGGGTGGGACATCCCGA ^ 
; * * a ATATTAATCCAAACTGGTCTbl aAAAGX ^ G ATTTCATCAAAC. 




GAGAAATACAAAATTGGAAAGGTCATT GCCCT ^ GA TTATAGAC^GCCAAa ^ 




us/ 10 



WO 00/73469 
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ggtagccgggagctgccctcacatgS^ 

AGA '^ GGC - , *'TGG ^^^GAGGGCAC^TCATTCGG^C^a pt^^^ G ^ ^"^^ -^CATA TGA 

gga ggggcttgtgtagg^cca€^aggcc?gSpS^ tcccagg ctttgggcactgtgt 

CTGGCTGGGCCCTCTGGGCAGCT^^^ 

ctc ccaagccctggaggggtgtgttgtgtt^™ ctctgccttc tcatctagagaga 
tcagaaatagattattagagat^^ 

aagctaaacatatttcagttttaaaaaatSg?™^^ 70 

TAAAGGTACATAATCAAGGAAAAAAATATA^ATTr^ 
^JATGTCAGTGACAACGA^^ 

TC TTAAGGCAACTCTCCTAAATACATAaS 

AGTAAATna jtp»»,» ^???_ -LAAACACAACAAATTAAAATrja sn,^,,.^.: 



~ ^'^^^AAAAAACATTGAACrAra^o^;^^ ^'"wuiTGACATGAG 

gctg tccaggcctgagccaatgcaaccc^ 
agaa gccagccagccacccaggcagg^^ 

GG AACAGGGGTG^GTGGCCTTTcS 

gacctgccaaggtgatgggcgtctgS???cISt?^ GGC 

TCCTGACAGCTAAGGATGGG^ 



tactgggacaacattacagactctccttgt^g?^ 

^TCTCCAGGGTCTCCCATCAC^ 

cgcggggacgggggcatggtgctccctgat??SS2 ATGGCAGGTCTGCTGAG accc 

TG^GTTTTCCCTGTTTTCCAC^^^ 

TG TTCTACTTGCTTGTCTTTAAAACAGTrpS^ TTAATA ATTGTATATAACTGTACT 

^tttccaggtatcc^ 

SF!D Tn *rrx . ^ , 
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FIGURE 2S 



, T GTGTTGAGGAMGGGGACCTGGTA 



AAGCTCCTGACTGAGAAGGll-An GCTGGTRA CTGGCCATTAC1« CTGGCA GCA 
rGScCCSeTGTC^C^G?^^^ 

GAGGMGAGTTCAAGGACCTI GAGTGGG GRCTGTCGCTGGTT acca(;cag 
CCCATGGGCATCATTGCCG^^^ 

ATGAAGATCATTGACAAGTCC ^ccc^c^TCGTGJAJT^ ^^catC 
TTGATCATCCAGAGCCTCTC ^^^cSSGCI^^^^^^j.tgcM 
GACATGGAAATCTACCTGATC cgatgCT 

ATAGAAAGTGTGAAGTTCCCU GCATTG TCCACCGGGACCac acTTQCA 

rrrCTCGTCCACATGCACGACAAGA TACCTTG AAATTGGCTGAli ^ 

?S?tcagcgaaatgagga^ 
IIgcatgtggtgagacctatatttac ^ 

Stctttctgagaaaggttatgga c ^ TTCC gcagccctgaxxgagg ac ^ taTC 

TATATCCTGCTGTGTGGCTTTCC^ ^ 

ctctttaacatcatccagctgggcca gttgc tggtggtagacccca^ tacagTG 
tSgatgctgctaaagatctggtgagc ^cg^cagctggc^gac ^ 
IcaSctcatcaggttcttcagcaccc^ 

^cgacagaagcaggtgtcccccagc ccttggGA atctgtccagc^cccc acata 

^^GGAGCAGGTATCATAGTCACCA^ 




TGCTTAAGCTCGAAGATCTCi^ GCCACG TGGTGCCGTOi^ ^qacG 
G^GGTGAAGCTGGGTGGGCAGCCCCT^^^^^^^^^^ ^^q^^^^q^GCT^^^^^^^^^^ 

^ 1 

1+1/ !<;> 
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FIGURE 2T 

Jgggtaagagggaaacaggagtca^aa^^^^ 

Jgggagccgtgcccgctgggaacca^g^^ 
tccgagaagttggtgaggaccaagagS^ 
ggagaggaagggtggaagggtgacag?ca? A gSS^ CTAAG 

^ TG i GG ^S5 CAA ^AACTCAGA 



AGTTATCCTCAGGGGGCACCCAAGGr^ G ^S AGATCAGAGGCTCAGA AAGTCAGGAC 

. G CCATGAAGATGATTGACAAGTCr^p^. G CACCGAGAGACC ^GCAGGCTTAC 
fTTTAATCATCCAGAG^^ 

acgc^ggcggagatctacctgatcatSS^^ 

ATCGTTGAAAATGTGAAGTTTCCAGAG^Crrp^noo^ AGGGGAGG ^^^^^GATGCC 
^GGCCTTCGTCCACATGCAC^^ 

CTCCTCXSTTCAGCGAAATGAAGACAaIt^ 
GCCAAATATGTGGTGAGGCCTATA^^ 

gaaattctttctgagaaaggttacgS^ 

CTATACMCCTCTTGTC^^ 

ctcttcaacatcatccaagtgggcc^^^ 
tctgatgctgccaaagatctggtgag^^ 

SEQ ID NO: 2 9_DRAK2_H 

gagctagagaactcgtcctgtggcggc^ 
gggggcagtcccgggagaacctgcgSc^S^^^^ 



CAGACCTGGGAATCAC^ 

aattccaataaaaatgga; 
tctactggccaagaatatgctgcaaaatt^cta^ 



CTACTAACTACAACTCCTCAA^^ 

g ™catctaaagagctag^g^^^^ 



cgggcagaa^tttacacgagat^gtgc^ 

ATTAATCTTCATGAGGTCTATGAAAATrA 00 ^ 0 TGGCAAAGTCTTG TCCCCGTGTT 

^ggtggagaaattttS^^^ 

GATGTTATCAGACTCATTAAACAAATACTTPa^ 
ATTGTACACCTTGATTTAA^C^I A S GAA ?^ 

^ttaaaatagtagattttgc^tg^ 
gaaatcatgggaacacca^tat A tagS?? AA ^ 
acagcaac^gatatgtggaatattggt™ 
ccatttgtgggagaagata^S^^ 

TA - GGGAAG ^^ 
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FIGURE 2U ^ 
TCTGGTGATAGAGAAGACAAAGAG^ TCCCCATGAA CTTGTTTCAGATTTG ^ 

tttcgtttcgatgact^ 
cacttttttctttgactc^^ 



TG AG AT AG CT C T GC AG AT AAGAAAA' 

GTGAAAG 



SEQ ID *0-.^^ 
GAGTGCGAGGTA^G^ 



GGAGATTCGA' 



aaaagaacttggc 



TTGCTGTGGT 1 

tgaaaaagaggag. 
tggagctggccaggtcttgt 



CCCCACGTGATTAAT 



«S£5SSSSS=» 



aatatgctgcggg' 



tggagaaatttt 



caacctgtgtttac 



aaaatgatgttat 



cagactcatt. 



aaacaaatccttg 



aaggagttcat 1 



tatctacatcag. 



iA ataacattgttc. 



accttgatttaaag 



ccacagaata 



tacttttgagc. 



AGTATATACC 



CACTCGGGGACAT. 



1AAAAA TTGTAGATTT 



TGGAATGTCTC 



1AA TACTTAGCTC 



CAGAATCCTGCCTA' 



CTGAGGAAACTTCAGGCTCCTCT^ 
AGACCTCCAAGTCCTCCTGTAA1 GATTTCGAT TC ^^tCATCTGGACTGACT 



:AAAT tcaggatctg. 



CAAGGAGAACATCC 



JCTTCTGTTG 

TATAAATGCACTTCTGCTTAGAa TTGTTTT GCAGAGGAAAAaA QA 



TTTCTTTGTGT 



5TTGAAAGTATT 



TGCAAACCGAGTCA^AACTCGACA ATGCJ ^ T JAC5AG^_^ kRACATA 



TACGTGCATCATA 



TGC TCTAGTTTCAGTCAGACATA 
GTTGGATGTCTCCTAAGTCT 



atgattagagtagag^ 



TTCAT. 



1AAA GGGAAATG1 



TCAGGAATTCTTG1 

™tgcagcta OT ^^ 



vgagcataggcacti 
tgtgacatgcagc 
cacaacacatgggac 
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FIGURE 2V 

ACAAATTAAAAGCCTGTGTATTGAAGTGGGTrTT^n^ ^^^^ 
GTCTTTGTTTGATTAAAGGTTGAGTTCcSS?^^ CTATTT ^ TTGAGC ATTGCT 

™ g ccttttgtatatgtgtgTS^ 

gatagataaaatacagcctttaaacaac?tJ GTGTACAGGTATATG tatatatgtatt 

SEQ ID NO: 3l_H01248_H, DRAK1 H 

ggg ctgctgacagagatacgcgccg?ggtgcSSSS cgccgg cgccccaggcccgc 
tgtcggatggaaataattcatgaga^S^^ 

G TCATTAATTTACATGAAGT T TATGAgS 
GCTGCTGGGGGTGAAATCTTTGACC^ 

aaagatgttcaaagacttatgcgacaS?™^ 

gatgtagttcatcttgatttgaagcct^ 

g gtgacattaagattgttgatto?^ 

CGAGAAATTATGGGTACCCCTGAAtS^ 

agcatggcaacagatatgtgga^SS 

SEQ ID NO: 32_AA021445_H 

cccagccccggcctcccgcggacS?g^^ 

CACCATCGGCAAGGGCAACTTCGcSJgS?^^ 

caaggttgctatcaagatcataga^ 

TTTCCGGGAAGTTCAAA^S 

ggttatggagacagaacggatga^S^^^ 
a tttgaccacctggtggcccatggSg^^^^ 

tgagcatttgatccgccatatgttgot^^^ 

(^tctgcaagc^caagtggatgaagctaggggaS^ 

agctgaatgccaacaactaaagg^ga^gaSS^ 

--CCATGGAGGACATGGGA^ .. 



PCT/US00/14842 

WO 00/73469 

FIGURE 2W gacATAA 

IaCCCTGCGTCTCGGAGCACTTCCIA CTATGW CATCRGCGTTCCL aRTGA . 

— fcTCAACCCAGAGAACCAAAi TGGTG cGCTATTTGTCA* TAC CTGGCTT 

«G^GfcGCCTTCCC^ 



OGGcScAACAGCAGCATCA^GCTGC ag ^ 

?ggSgggcagattgatgaaagaaccc ^c^ttcaagactctat atcaGCT 
Sagcagcaccatcaaattctcc tcaG ccagccctcctt atctctt 

g^cSctccacctcttcaggctgcat ^ gcccaC cccccaaccac^caa tcacg 
^ggttaaggattcagccttcaa 

cSgcagcccagt^ 

^?aactacgaccaggcgcattta ^ GTGQG gctctctc^^ cgc< ^ CT a 
Sccagcagctacagcccttcaaca ccTCC cagtgcacatcag tacaaGAC a 

^CCTCCACTTGACCAATTCCCCACCl TGTCTCC CACGCCGCCA^ ^ccA 

GCT'AGW^^^^^^^^^pa^^TGCATTCAG^GAGCATGGAGGAGGAC^^^^^^^^ ( ^ 
gS^GCT^CCAGCCGGCKTGWGC GAGTT CRAGTOCRTTGi= grac 

Sc^C^GTG^^ 

COTCC^TGAGCACCA^^ - - 



WO 00/73469 
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FIGURE 2X 

gtatctagcagcgttgtgS 

:ca£ 

■TGA 

TCCATGTTCTC 



ACAAGAAACAGAGAGTTTTi 
SEC ID NO: 33 2K22-S-U H 

ctgggccgctgccSgtcaggtcgg" 



C AAACAGAAGCCTTTGTOTr^ 
ATAGGCTTCTACCGAATTCG?G??r? G f VGGTGGTGAGG( 3AGATCAC^^^ 

gggattcactccc^ccWS?^^ 

mm/mm 



?T AGA ^^GTCCAAAGGAAGA^(^^^^m^ A ??^ ,GAA '^^AGAGGGG'] 



AAACTTAAATTTGAGATATGCAAAA^^ GAGTGGAGACAT "TTGTA^ 
SEQ ID NO: 34 R31237 1 u » « 

atgtccactaggaEccSttgcFa^?? 03 3487 



PCT/USOO/14842 

WO 00/73469 




GCGGATATTCCTGAACGCAAGJ^ ^gcagtgaGAGAACTACAGCTGA cA 
^TCGTAGCACTTTCCACGGC^GC ACA C«TTGTCC«GACTCG« 



SfxGcSoS^CCTG™ 
SEQ ID NO: 35_W90639 M cctgg gtGCCCGTIGCCG^CTCTATCGCITCC 

TCGCACGGCCGCATGAAGGAGAAGGA ACACAGG GATCTAAAGGCTGAAAA 
GTGCACTACTGTCATCAGAAGA^TT QAcTTOT 

CTGGATGCCGAGGCCAACATCAAAA ^^cCCATJKG^rc^G Q 
GGCTCC^GCTGGACACC^ 

sin> 
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FIGURE 2Z 

^TAGCTCCGGTACCTCGCG^ 

CCCCCGTCAGGCGAGCGGAGCCGCCTGG^ 
GGGGGCCAGGTCCGAGACCGGCGGGCAGGG^^^ 
CCCCCAGCCTCACCCACGCTTGCCCAC^^ 
CCCACCACCAACCTCTTCACCAA^ 

cctgagagaatcgggggacctgagg?^ 

A CCGCCCCCAGGCTGCTCCGATTCC^ 



TGAGGCCCTGATGGCTGCCCTGCGACAGGCCACA TGAAGCTGACCAG ^CGCGACCTTCC 
SEQ ID NO: 36_4 06786 5_H 

cctttcccagagcctccccttgccaSg??agc^aS 



^GGTCGGGGGCTTAACAGTi 

tgagcccagcaggtcgttttc!^ 

a tcactggctgcccagaatatttgta^^^ 

ctcagggtggtcctc^cctctgcttc^ 
^cggtggatgccaagaccacagaSSc^ 

GGGGTACAGCAGCCAGGACCTGATTGGrrl^ 

™gatgtggtggaggccSS 



ww j. ^-AUGCCCTCAGCGAGGAr pa o a a x ^ 1 ^wwTCAGA 

GGTGTTTGGCACGGTGGTGGACATCA^^^ 

^Jgatgaagaggatgcggcaggag^^ 

ggagagggtctcgacctgggtcgctttc?agScg^ 
tctctttgctcatcttcacgggtacgtStctgScpa?^ 
agacctgatcccttctgtgcagct??^ 
sattcagaggtctgttggaagagcca?^ 



'AA 



■TCCTGATTCCTGGTTTC 

-cagacctggccagctgcc 
ggatccaaggattaatgtcgtgc A ?Sc?gS?g^^ 



GCTCCTGGGCAAGAATATCACTTTCe™^ 



GC 



GTACAACAGCTCATTACAGCtSc^^^^ 

tgggtgtggggagagaaccttg^^5gg?^ 

GGATCCAAGGATTAATGTCGTGCTTGC^ 

gaagctgatggaaagccaagacatct^^ 
ccagctcctttcctgcctctcacct^^ 

aagcctgccagtgcacggtgaacaggcgcSS^ 
gagacsaggaacctgtggcj^tagaga^^ 

TGAACCAGTGGATGTGAAGCCA? A ? A S^ 



^aggatgggggcagtga^^ 

gcggttcagacctttgggctgg 
tgaatggggcttgtggtggcgaagcc^ 



:ggggggcagcctcctgatc 

iAAGCCAGGACTTGGCCCCC 



Page 247 of31. 



00/73469. 



PCT/US00/14842 



WO 00/73469 



FIGURE 2AA 




GGAGCTCCAGGGCCCCAC^^^ 

CCAACGCGACTCAGCCGCCAGGA ^c^cCTGGTGGJAOTCT^G^ 
CTCT ACCGCTGC^ 



GTTTGAGGAC 



CTCCCAAAAGTACJG^ 



TGGATTGAGGATCCC; 



3TGGTGAAGTTTATTAAGAAGGAGAAGGT 

2TTG< 

CTTGGAGGATTGTTGGAT^ 
TCTATC CAGGGTGGAG^ 



TC^GAGTCACTCTG^ 
GACCGTGGAGGCTGCCATA^CCCG^^ 
GTCTGGGCTGCTGCAGCCAGTCCCTG TTGCTGAC TATACATGGG^GAGGTGTT 

->-! AA544838 M 406786_M ^ A „ TTTr vr C TTTCGACAACTAG 
SE Q ID NO = ^^cTGCTTGGATGAGCCCCTGGCGAGTTTCATCT^ 

CCACGCGTCCGCATCCCTGCT^^^ 



TGTCTGCTGTAGGA' 



TACCTGCACTCC 



GATTGCTGAGGACTT 1 



CACAATTAAGCTG. 



ATAGATTTTGGC 



TGTGCACCTGAGG 
TGGGGGTCACCC 



ACATTGT 



GACCATGGAGGCAG 



AG CCTTGCCC 



TGAGCAGCGGAC 



AGGTGTGTAGGACC 



WO 00/73469 
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FIGURE 2BB 
TTC^GTTATACTGTACTATTAAA^^^ 

tgtttaagttctctatttttgttgtt^ 
^catgtaactttggctggcctggJct^ 

agataaacttggttttctatttctt???g? GTTAACAG tta aactggccaggactatatg 

SEQ ID NO: 38_AA785735_H 

CTCCTGTCCGCCGTGTCTAGCAGCGCr^?? C oS GCCAACCCTCCCGCCC GCCCGCG 

CTTGCAGCGCGGGCCGG?^^^ 

CAACTTCGCTfcTGGTGAA^^ 

aataatcgataagtctcagctgIS^^^ 

AATAATGAAAATGTTAGACcJcOT^^ 

taatcatggccggttaaatg^?^^^ 

tgttc^ttattgtcatggtcggaaga™S G ^ G ^^ TTCTGGC ^ tcctgtc tgc 

gg TGGATAACAACATGAATAtS^^^ 

t^t^ctgctggcaacSg^ 
aggg cagcagtatgaaggacc*c*gcS^ 

ccttgtctgtggagctctgccctttgatgga?^SS A gtatgggag ttgttctttatgt 

tctggaaggaagattccggatScgSS?^?^ 
aaggatgttggtcctac^cccatcca^cgSot?aS GAA 2 ATTGC ^ 
atggatggtcatagaagttcctgtc^aSc^S^ 
tgagccatccatcggggagtttaaJg^ 

gacctcgattgacgaagggctggaIa^^^^ 

caatcaactggtcgtgatgcctggggSpS 0 ?? agacggcacac tctgtcagaagtgac 




agg aattctagagttgaacaaa^^ 

ccctaacctggcgccggcggctcct™^ 

agaagtttctcagcagcaggaaaSSS??^^ 

gtccccacggcac^gcctggagacccagtaccSS 0 ^ 

tctgtcaaaggcccagaacacctgtca^gctttattccaa^ 



PCT/US00/14842 



WO 00/73469 

FIGURE 2CC 

r. * rTPTTTCTTC AG AAGC AGTCT CA 

TGRGCTGCCAAGCGCTGCTTCCCC CAGR CTGTCCCMMGCCCR ^ 

GCACAGGAATTGAGGTGGGTCA GCCCTC TCCCTAACGGGGAGAAAa 

ACTGAGCAAGACTCCACCTCAAJ^™^ rAAAGTTTCTATCATCTCCCi Q 
TGTTTCTAAACTGGACAAAGAGATTTTC TCAGAG CCCTTGTCTGGCCCTTGGT 

SScAGTGTGGTCTG^GC^ 

GTGAACGAAAGCAGTGGAGCCTn CT ^ TTCT AGAAGAC^GCCATCCTA c 
TTTTTGTCCTAATTAAGGTAGCCTAG AGGTTTC AACCTATCAGCAG^ACTC^^ c 

CCACCTTGTGTCCACATCTTCTCCA AGTGCTC G ^J^tAGCTTATAT 

ACTGGGGCACAGATAGAGAACCAG^ gCCCAC CCACAAGGGAGCAA1A t 

tSgatgggttctgcccaga^^^ 

ttgtacattagtt^accaagcactt ^c^csw^^^^qggttgac 
aG ctggggagatactgtccttatt ^ 

GT GACTTCTCTGAGATCACAGCT^ 

TGGCTTCTGGTTTTGGTTCTCT ^^cataagCAAACAGC^TA^ 
lGTr«CTGCAGWG^AGGCTCMCT Tc;iATTCccw G^G^TCGCfcC^^ 



TGA 



WO 00/73469 

PCT/US00/14842 

FIGURE 2DD 

SEQ ID NO: 39_AA2 0722 0_H 

GC GCGGCGCTCC^CCCCACTCCCTCGSSAr^ CGCCATGGAG TCGCTGGTTTTC 

c™tcaagtc«:c^^ 

CA ^CCTGCGGCACCGCTACGAGTTCCTGGtG^^ GAAG CGGCACCACCACAAG 

gtgaagaaggcgcgggagagctcggIg?g?ctgS5^ 
aaaatcaaagatgagcaagatctga?gSS?ap?^ TC ^ 
ctcaaccaccctcacatcattg^ 

atcgtcatggagtatgccagccggggcgacc™??^^^ 
ctcagtgagcgcgaagctaggcatttSt?Sg?S^ CAT 

CATCAGAACAGAGTTGTCCACCGAG^^^ 

ggg aatatcaagattgctgacttcggcctct???^ gaacatcctct tggatgccaat 

agagg cccac^ggtggacagctggt^ 
accatgccctttgatgggcatgaccat^ 

c tgccaaagggcattctcaagaagaagg?J?S?^ ccctggcaag agcaacctcaag 

GG TCCGGAGCTCAGCCCAATCCCTG?SAG?rS^ TCTGCAGAAGGG GTACAGGAGGAC 

cccccactgcggggctgtgtgtctgtcgaS??^^ 

GAG GGCCCTGGAAGCTGCCTGAGGCGCTG^ 

tccctgacagactgccaggaggtg^^^ 

aagctc^cctgagtggagtaggcatSc^c^^ 

ttgcaccccgaggggagatgccttctc^ 

^tgcgccaacxk^ 

G^Sc^^ 

SEQ ID NO: 4 0_AA42 6580_H, MAK V H 

gtgagcggcgtgccccgcgagcggctcSc^c???^ 
™cctc*tcggcagcaggaagctgggcSg^ 

CCCAATATCACTCAGCTC^TTG^TA^TTTTA^GAAAC 

G ™GCCC T GGGGGCAA^ ... 



PCTAJS0O/14842 



WO 00/73469 

FIGURE 2EE 
^I^ggatcSSgaagaggccaaatat^ 

CTGGAACCGGATCLl ^^ TGCC CTGTAATGTCACCTATCC^ aaqaacAGC 

atccccgtgccaccgcccaggaccc^ GGAAGAC cccctgatgctggacau 

TCTTTTGCTCfcCGMGATMGM GCCTCTGGG GAGCCCCWTTGTCTGA^ ^ 
SEQ 10 ^gcSgCTG^CG^^^ 

atggacacaaagctgaaua ATGTGC cgagacatgggccacci tt 

GATGT CACAGAG^GTTGCAG^ 

cacaggctggaggcctcccg TCCTGGAG ctggtgagggccatg agggcc 
atcatggtgacagcggcaaai TGATGC cagggagcctggggaao ga 

GTGCTGAGCACCAGTGGGGTGCAG (a ^ cT6 cCCCCCATCft^T^ c 

gcggacgtgctggaggggacagc CCGGGCC agggagatggtgttcci ca 

GCTGAC C CCGC < " < "^^^^pZ GGG G G ^ GC C C ACAAAGGTGG AAGCC AAGGCT CC ^ G 
CAGGCATTCCCTGGCCACCTGCOT 

CCCAGCGAGAACCTCAGGACTGGC TGCAGGAC AAGGAGCATCGTCC^ a 



WO 00/73469 

PCT/US00/I4842 

FIGURE 2FF 



TTTG GCCAGGTCCACAGGTGCACAGAGArS^^ : AGCACGAAGTC TTGGGAGGGGGTCGC 
ATGA AAGTGAAGAGCGCCAAGGA^^^^ 

cwktcagccacgi^^ 



TACC^CCTGACTGAGCTGGATGTGGTCrT^ A o C J CTTC ^ CCGGATCA C:AGATGAGAAG 
TAG CTGCACCAGCACTACATCCTG^ 
AATCAGACAGGACATCA^I^ 

cgagagaagctgaaggtgaacttc^gpa^t^ A <t^ GGGG ^ 

IAT GAG TTTGTCTCATTC -S 



CTCAGTGGCTTGTCCCCAT^GaGGAA?rS GTGTGGGAG 

tttgtttcccggttgctgSS 



^-CGAGTGGC^ 

T^CTACTGCTGCAGAAaSc^ 
GTGAG T G CTGCCAACAGGTTAAG^^ 

SEQ ID NO: 42_SGK088 H 
^ATTGCCCATGTGGGCAGCGAGP^SS TGCGGCAGGACG GGGGTCTGCACTCACTr 

c^ccaggcccactg?^^^ 
ggccccagctcgaagctggW^^ 

ACATGGAACCCCCCCACKA^ 



PCT/U SOO/1 4842 



WO 00/73469 

FIGURE 2GG ^ 



AGGTCGAGGGGGl^--- aceTGCTTTCTCCTAGTl^-- ^oici 

^cggS^ 

GR GTTTGTAGCACCCGAGWTGTC« tctgac!i GGAATCTCCCCGTTTGT crtt( . 
CCTGTGGGTGTTGTTGCOTCC ACAACGTGGCOTTCG^ ccGGCTG 
GACCGGACAACA^GMGAAC CGGGGC TTCCTCATCSM.GTGTTGGT QGGCGCR 

Lgttctctggctcccgggtgtccc ccaTGC ^ctggca^agcaggg^g gcagct 

Sc^TCAGCGGCCTCAGG^TaCCT^^ CCCACCACCAGCCCCCA^^^ 
rcCCGGATGGCACGRGCTGCCT^ft GGTGRG GCGGA&^ 

CAGGAGTCTCOTCCCTG CTWVGTC TGCAGAACCTTCT^ GCCCAGG CCAGAA 
AGCGCCCCCAAACCCAGTACCC GCCCMG ACAAGGCTCCAGA GCCC 

GCTGCGCACKCCCC^CC^^ 



CCAGTCCGAGCCTCCAAGCC^^- CCTC CAGCTGTCAGGCUA^— 
cfcACAGCCTATGCT^^ 

TC 
G' 

GT ^^^AACTTGGAGTC^^^ 



CGCAGGGCCCTGCCGCGCCGCC^ 

Sgcctccccacctccgggagcccc^ 

■TGCTAGCCGAGAAAGCC^ 



AGCAGCATCGAAAAU,^- TGCGGC TGCTGAGCCGl 1---^ GGGGACCC CG 

Sggagctggtgcgac^^ 

ACCCGGCCTGGGAGG 
GGGGCTCCCCGGTGC 



GGGAGCTCGGCGCC 



Pa3£254 



WO 00/73469 



PCT/US00/34842 



FIGURE 2HH 

GGGGG CCTT(^CCTTCCGCACAACCA^^^^^ 
^^TCCCTGG^TCCG^^^ 

CGAAGCCGGCTCCGCTGGGGCTTCTCTraSSSS^^ 

AACCTCTCTGCCAGCGTCCAGGAGGAGT?^S^ ^ GGACAAGGGGTTA TCGCCACCA 

ttccccccagtcttccacaS??^ga?c^ 

^CCTGCTCTGCCTGCCAGCGG^S^ 

AAGTCCTTGAGGTCAGAGCCCTCAGTr 0 ^^ CCGCACATCTCG TGGATGAAAGACAAG 



3CAGCTG 

, WUirtLl . ..... . . 5CCACCAAC 



TCTTCTGAGAAGGTCTTTG' 



caccaagaggccccxgxcaS 

TCACTGGCCCCACCCCTAGCTCC^S^^ 



CTCAAGGCTGTGGGTCCAi 



CCA 



cccc^cccctccacgaagacacagg?^ 

•ACCCCAAGTGAGCCCAAGCCT 
'CCTCAAGGGGTTAAACCAGTG 

cctgagcctaccaaggtgI--^ 0 ^ 000007 ^ 



CTACCCAGTACCCACGTCACC^^ 

g t gg tgacttcctttgtg'S 



CCGATCCCAGCCTCCACT 



TTCGTCCTTGACACTGGG. 



ACC 



'GCGA 



gagggc^gccgcgggtcctgcagSag?a2gIS?ot 



ATCATGTCCCTGCACGAGGC 



tatc^gccagacccccaggaaaSSS?^™ 



3CGGACCCTGCACCACGAG 



CGG 



CAGCTGTACCCCAATACATCC^AGAGCGCCACCCT 

C^TCCCTGGAGCCGGCCCTCCCTGPA??™ CTTCTTGCGAAAGG TTCTCTCTGTA 
TACCTC^TGAAGCTGCGC^S^ 

CTGGGCGAGC^GCGGCGGCGCCGGGCTGAGGc5^r A ^ ACCA ^ 
^CCCTGGCGGCCCCTAGAGGC^^ 

^cacc^tgccacgggacattccagggSSS aggcctcggg cttcaactgggg 

^cccagggcctggacctgatgc^ 
tcaggctcagcagggtgggaacaggcaS C S2 GGCAAAGCGAG ^ 



aaaaggaatcgagggacagga^gSgSagS 
ccaggtgtcagggcagtagg^^ 



gcatctcagggagaaccaagc 



gttctgggttgggggtca< 



GG 
GT 



AGAGGACT CAGG TGGAGGTi 




PCTAJS00/14842 

WO 00/73469 

FIGURE 211 

^^rrTrTCCTCCTGTCCAGTGGATACAGC 

•rl^TACCAGCAGCAGCAGCAGCAGCAGCAGCAG CCCCGG CCATA 
ACCAGAGCAGGAGACCCACTG^ CG ^ GGATAGA GAGGGAGGAGTTTGAO 



GGG' 



AGA CGAAAGGCCGCTCCAGC^^ 



WO 00/73469 

PCT/USOO/14842 

FIGURE 2JJ 

caggacatcaatcaagtcttagS^ 

TGCAATGGGACCTCGTCCATGGCCGTG^rA^ GAA ^ CAGCAAGAACGACCTG 

atctgtgt^caaggt^^ 

c tggtgtaccagcctgccagcgaccatS??^J^ cgtcaaccag cagaacatgtgt 
atcctggcgcccctcaccaaagJ^ 

TCATGTTCATGGCATACTCTACGCAT^ 

gacsacgaacagttccgaggaa^S^ 
gtgacctgcttgcttggggacacag^ 

CCCACCATCACTTGGAAGGGTCCaI^ 

acatacacggtctcctcttgSa^J™ 
ccccAAGACAGTGCGATTTA^cra^ 

TCTGCAACAGTCAAAGtSa^^^ 

agaagctgcacctccgtS^^ 

atttctggttacactgtggagtacagaS^^ 
gcttcgaccttgc^cacttacct^^^^ 
"cagagtcagtgccagtaacccctgS^^ 
gtgcgacttccagaatac<^tg^ 

TTTGACTCAGCTTACACTGAG?^ 

^tgcattcacaaagctacccgcaaag^SS^ 0 ? ccgtttct ctatagtaaag 
ctgctggggaaccctgagtttg?^^ 

aaccgggtgaaccaagggacgtag GCGGCCTATCCCCAATGTC aagagctacattgtc 

SEQ ID NO: 4 5_5R72_8_2_H 



PCT/US00/14842 



WO 00/73469 

FIGURE 2KK 



CTTTCTTCTAGGACCTTCCTC 




AGCTCAGAAGCGAAGCTTTTTGAG GCT ^ GTGT TTTGAAACAACTTATG ^ 
GTCTGGAATTCCATAAGTGACTGT G ^ CTACTAG ATAACCAGTGGTTAACAG^ a 

CCTGCTCACAG^TCAC^^ 

CTTTCTTCGGTGAGACCAAC^ ^ GAAGAGAAG AATAAGCCGTCCACT agqag 

^ gWC I^^agcSacagagccccgc^^^^ 




TTACTC 

SEQ ID HO: "^SgGCCCTCCTCACTCCCCT^ 

GGGTCCGCAGCCCGCCCTCACAG ^ctggCGGATGCAGTGCCTAGC c 



AAGGACGAAAU^^"-'- rTGCTG AAAAAGATCti^'*^-™"- . GTCJ iGCCCAG 

gtktcaaccatcgctggaa^tgctg tgtggc cctcaaggtggagtc c 

^CGAGGC^CCTOCT^C^^^ 



4 



WO 00/73469 



PCT/USOO/14842 



FIGURE 2LL 

CATGTGTGCAGGTTCATTGGCTGTGGCAGGAACGAGAAGTT1 



^^^^^^^^^^ 



CTCCAGRfirr^^n^™ — rTAACTATGTAGTGATGCAG 

AG 
GG 

GA 
AA 
CT 
GG 

CACCTCTTCCTGGACCACATTGCCAGCCTCGACTACTTC^ 

GCCGAGAATGAGGCCTTT 



3CCTCAGTC 



CGAGGCCAT 
GGGCAGGCT 
GTACACCAA 
GGTTCGCTA 
3TGGTCCCT< 
^AAGGACAA( 
3CACATGCCC 
^AAGCCCGAC 



ATCATGTCAGTGTTTGAGAACAGCATGAAGGAGAGGGGCATT 



GATGTGCGGCCCCCTCGGAATGTGGCCGGGTT^CGAG^ 



CCC CrcCCMTCTCCCTGCTTGCCCGGCCT^ 

tcgctgtgtcttccatcatcatcatcc^^ 

SEQ ID NO: 4 7_AA2344 51_H 
^CTGGATGCCTGTGTAGCTGTTCTACCATATM 

aagattgggggtgggggctttggagaaatttacgatgccttggacatg™^^ 



:agacagatt 
:aaaccgtcg 

'GATTTTGGC 
'GTGGCAGGT 
ATGGGAAGA 



^^fSE^^^^a^AOTAcaCTCTCCGGCTCGGTAGACAGATT 

3ACATCAAACCGTCG 
VTGCTTGATTTTGGC 
ZGAGCTGTGGCAGGT 

™gacctttggtcc™ 



rS2 AGTCTATTGA ^ GCATT ^ TTCTGTGG GATCTTGN^ 

^tcgctatgggtcgctttcctagta^^ 

ttggctc^caatttaccaattcctgtggtgacgtcagaccaccttoaS?^^^ 
tttcgaggc^cagttcgttatgcatcaatcaacgcacatcggaaS 0 



CTCATGTTGAAACATCTCCCTCCAGAATTCAGCATCTTTCTAGACCATATCTCTTCTTTr 

gattattttacaaaaccagactaccagcttcttacatccgtgtt?SS 



\TGAG 

? A p AAA ^^ GG 5'^ GG A '^ G '^' G tggg acac cc c cg^?c^ccag^agaaggat g tttgggaagag 



ATTGGAATTGCCAATGCTACTCCCATCCCTGGAGACTTGCTTCGA<kAAATACAGATrAr 
^ A ^ GCAGATGAACAGCTTAGCGATGGAGAA ^^ 



ATGGATGCCAACAAAAACAAGATAAAGCTTGGAATTTGTAAGGCTGCTACTGAAGArrap 
AAC^GCCATGGCCAGGCAAATGGTCTTCTCAATGCTCCAAGC???^ 
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PCTAJSOO/14842 

WO 00/73469 

FIGURE 2MM 

TCCATTCCCAGCCAGACATACTCTTC^ TCTGAGCTGGA CATATGGGGTGCAGGC q 
GCTTTGCTGGGAGCC^ 

TTTATTGAAATGTTCC^GG agtccct ^^ 

CTGCCATCTaGCTGTK«GCTTCC CCTCCT ACCM»WGGT«C» ^ 

— -TGCAGTTTCGGTTTTCAUl TATGACC TGGAATAGTTTAAA 



ATTTCTGCACTiix^"- TGTCCTCACCTATGACCT^-— - ATT GTCATT 

TTTCTGTC^TATACATAACTGTAl TTCGGGT TTGCACAAATTCTGA 
TAAGCAAGGAATAATCAAGATTTGTG A ^ TAC OGAGCTCCT^CTTCrTG^ 



AACACTAGGAAA^TTAATCCCAA ^ GACATGGAA ACTCTTGAGG^A^^ gaTT 



GTACACATTTTGTACAAGTGAGATAGGAAi 



WO 00/73469 

PCT/US00/14842 

FIGURE 2NN 

S^r GCCTTCTi ^ TT -™"c TGATCATTCCTOATTCCTTTCCCa 

SEQ-IDNO": 50_AA061 797_M 

AC TGTTAAACGAGCTGGAGAGAtAC^cSA^r CTAGTTTTTGAG TACTGTGATCACAC 

TG AGTCTTTTCAAGAGGATCAAATGAA?a??^ TGCCCAGC TGCTGGACAGTGCCTACTT 
TCCTTCCCAGCAC^TCCTTTTA^ 

c^accacagtaacgcc^ 



agagggg cgagagaaacctcgtg^ 

CTACATAGCAAGGCCTTTTCTCTACArr^JS^ GACAAGCAGGAG GCCAGCCTAAG 

gctgctgattgtataaacta?S^g? A S^ 

tt gaa atatctaaggatcttggtS^ 

ag J a tcttggcatttcat^^ 

aggttttgattgaattatattaaacatataa A SS^ TA 
^gctatataaac^ttaaacatt^^^^ 

ttg tttaaattattttaataaaagSga^SJ?^ atat ttgtgtatataccttggttg 



PCT/US00/14842 

WO 00/73469 

FIGURE 200 

GACACCTTCTCCCTTGACATGGCC ^^^aMCAAGTCG 

TCCTACAAGAAAACTCCTCGAA croGTCA CCGAGCCCCTRCAGTR c 
GAGCCTTCGGCCTACCAGTCCAG^^ CCAGCTACGAMGMGTGGC^^^ 

TCTGTCAGTCCCTATAGCA TCGMGGC GGTCC*G»GCCCT ^tcct 
GGGCGATCGCCCACTCCCTAl TAGG ^ TC CATGMGTCCAGAA GT 

TCAGAAAAGGAGACCCCTCCACC^ ccCCCTTTGC CACCTTTGCCTCCAATA ^ 

ACTACTACCCCTCCACCTC^^ 

CCACAGCAACCACCTCTGCC^ 

ACTTCAACTTTGCCCCCTTC1 TG ^ GAC TCAAGTATCTGTAACA 
AAACGCTGTGTGGA^G^^^ 

™ TC ^S^aSIIggtgccttttaccttgtatt^ 

AAACAGCTAATGGAA&GATTGGAATA aGTGGGC AAATCAJA^C^^ ^ 
AAGTGTTCTAACATT^G^^ 



WO 00/73469 * 

PCT/US00/J4842 

FIGURE 2PP 
AAA^TGTCGAACTCAGCAAAATGGCrcS^^^ 

g agttgtggagtaagaaacggcga^gt^ 

GG TCCATCCAAAACTTCTCGAAAAGA^^^ 
AACAGCAGCCCAGCACCACCTCAGC^ 

gcaataggccttgctgacatcacacaa2agctg GG ^ GGTGG ^ 

^CTCC^CCCAGAGATGCAGCAGCAGCTGG^rJ^ TGGCACAG CTGCTTAACATC 
GAAGCACCCTCTGCCCCAGTGATCCTGcS??? ACCATGGCCCCAG AGGAGTCTTTGAA, 



^^ccagcaggcagtctggaggaaaI^ 
ccaccagagaagaggccccctgagSS^^ 

CTGGTTGAAGGCGATCTTTCCAGC^ 

ttgctgc^cttttatcccagcct^^ 

CA gg CCTTGAGACCAATGGAGTAC^ 

actgatc^gcctgaaacagggttcagtcS^ 

g ccttgacagaatccttggtccagaot^ 

a g ccaccttggggagtccagcagttacc^^^ 

CAOQACCTCCGTTTTQCCAGGOTCoS^^ 

SEQ ID NO: 52_AA78 923 9_H 

ataatgtaatcattcatcgagatataa^c?5 C IJ C S G ^ ttga 
cggactatgtggc^cgctggtaS 

ATGGAAAGTATGTGCCTGTGGATATCTri^^ 

AAGTGNGArTCATGCCAGAACTGAAAGC^TAAATTa^To A ^ A ^ 

taataaagccaaaagagagttctaa^^^ 

TTTATACCAATACACTGCTAAG?^ 

^cccaaggagatc^gtcagagtta?^^ 

^ g ttatgcctaatagcaggcaagagga^a A p A ^ cttcttcac aatctattggac 



PCT7US00/14842 



WO 00/73469 

FIGURE 2QQ ^ 
AAGAGTTTATTCCCTTATCTCTGC TGGCCATTGC GAGGGGAAG^TTTGAAG 

CTTGAA 

CTGGCAGATATAGTTCATGCTTGTTT AGAGATGGA TTTATTGAGAAATTCATA 

gatcttttgcgtca^ 

tttaaagaaaatgaacci GCAAGGAAG tggacagagacaaaa aaqAAGCCA 
tatggaaatccatcac^ 

AAAGTCAGAGTCATTJA^^ 



AG CAGACAAGAGGACACAG^CCACA agt ^ 

cgaacaggtcagaatgacca^a TCCCTGAAC tgccattcacagtgcag cagattca 
aaagggatggaagttaaaca GTATGGA cccaaatcaagaaaa^c^ gtgcTTT 

TCTAAAATACCAACTTTA^ 
(3GCGATTGTGAGGGGAAGAA^ 

GTCTTTTAAGTAATCTTAAAAa J ^ xMC CACCX^rc»TC^^^ AACTGT 

CTATTTTTTTGGTTTTGCTAGCAAAA ^ tM cTCCTCTOTCTOCW^ ^ 
TATTTTGATGCTGTGATTTGAAAT^ TGCCCTG CTCGCAC^CT^ ^ 

CATGATTACTGAGTGGGTAG-1 Uft CCTGGGAAG CACTGGCCTC 1 i ^ GAAAGA 

SaCTCAAACCTCA^ 
GTTAACAT 

AGCGCCTCAGGCCAGCTCAAGftl TCGCCM CAGGTGGTACCGAGCTL 
GGTGGTGGCCTC™««CAT»GGT RCC TATGGGCTGTGGGCTCa TST 

TMGGCGCTCGGCACTMGACCA GGGCGM M ^"^^GAGCTGCCT 

GAGCTGTTGAMGGGTCCCl£. GTCCTCG RGTCTGGCCGGMR1J. T 

Stgcttcgcat^tg^c^ 
SgcSSSccttggacctgctgggcgagttcctcctc 



PCTAJS00/14842 



WO 00/73469 



FIGURE 2RR 

CGTATTGCAGCCTCCCAGGCCCTTCTGCRTCAGTACTTCTTCACAGCGCCTCTGCCTGCC 

GGGCCCCCCCATGTCCACGACTTCCATGTGGATCG^CC^A ^^^^^^^^^^^^^^ 
CCAGAACTGATTCGGCCCTTCATCC^AGAG^jGTGAG^i^ij ^^^^^^^^^^^^^^^^^ 



tgScScccagcagagaaagagactcacgtcctacaga^ 

SgSgcS^^ 
^ca^caTa^^^ 

otgctScactcactatccattcatgattacaactcttcaata gcggagatg 

AG^STCTTCAGTCCGaGCAGGAG^ 
rGkcACTGAAAAACACAGATATCAAAGTTGTTGACTTl GTCATTTT GGCT 



TTAGGTTGGTCTCAGCCTTGTGATGTTTGbA^ CACCTGGC AATGATGGAACGA 

Stggtttcacagtctttcagactcatgatagt^ 

ATATTAGGACCCATACCACAACACATGATTCAGA^CAA TGTTAGG AGACGCTGC 

-Iag=a™^ 



AAACCOTGAAGGAATTTATGCTTTGTCATGA^^^-^; XGGMGAAGCATTGCAG 



WO 00/73469 

PCT/US00/14842 

FIGURE 2SS 

AGGCATGCAGTTTGTCCA-T-TCTGA^GTTTGTTT^ATA 
AAGATTAAAATCTAACTGGAAAGTCAGcJSga^ 

gagtcacagatataa^ta^ 0 ^^^^ 

ttaggagtcttaacattggcc^?^ 

aac^ttaagtttattaattag^ 

GATTTGATTGGAAAGCAGTTTGGG^^ 

ttggttacataaactttttgacJtcS^ GTGCTGCTGAAATTTC cagaatttaattga 

SEQ ID NO: 56_AA557536_H 

tccaggtgagtc^cctgggccct^^ 

gacaggagagaaactggccttct?^ 

gcctccgactctctccccaggag™ 

tgatccgggcagagaacScS^ 

tgaacgcagtcatccggaj^ggcSS^^ 

ACCAGCTCCTGCGGGCCAcS^^ 
AGCCGTCCAATGTGCTCCTGGATGCCAACTGCAC 

cccgctccctgggcc»cc^^ 

CCACACGCTGGTACCGAGCACCG^^ 

GCCCCAGATACACCCTTGGGGT^S^ 

TGCGGGGGAGACCCCTGTTCCC^S^ 



TAC 



ccagcc^cgagtgggcacgaSSS 

tctctgtgcctgagtaccgc^gc^ 

gcggcacctcgagagagaagggcccg^^ 

ggcttcctccggagg^^ 
cccaggggggtgccagggct??^ 

ACTCGGCACTGGGCC^CCTGCCTCT^ 
CACCCCTTAGCXCTCC^^ 

ctcctcgggggagcaSSgag^ccSgS 

SEQ ID NO: 57_N28606_H, MOK H 

ATATGTGAACTTATGGACATGAATATTTATGAGCT^ATACGAGGGAGAAQAT^ 



00/73469 _ 



PCT/US00/14842 



WO 00/73469 



FIGURE 2TT 



3T AAATGAACTGGACCA^TCTC^TCCA« ttgattttcct 
CCCGCTCAGAAGATCCTCACCAAGTTCAAACAGTCGAG^ 



CTCTTTCCTGGAG1 



LAACAGTCGAGAGCTATC 

Staaaaagggatcaggaatacctctactaacaacc^^ 



SEQ ID NO: 



58 AB023153_H, ICK H CCTACGG TTCCGTCCTGCTG 
nnrRGCTCGGGGATCGAACU i a^^ aagaaaattttat 



GG. 



AAGAAGCATTGAGTC 



TC CTG GG AGGAATGC AT' 



GAACCAACGGGAGG 



'AAAAGAAGTTATCAGG' 



gaaaatgat cat ctt 



tattttatcttcgag 



GTTGTTTCCTGAGTCT 



,CCTCCTCTGCATGGGA< 



GCAGAACTTGTGAAA 



AATGTAGTCAAATT. 

TACATGAAGG7 
GCTATAAGGAATAT 

ATT' 

cc 



CATGTATCAGATAT 
CTTAAAGC CTG AG AA 1 



GACGTCTGGGCGGTGG 



GCTGCATCATGGCA 



TATACAGATTATGTA 



^TTT^CCCTC^CC^CTOTTC 



TGGAGCCAGTGAAAT' 



TGACACAATATTC 



:AA AATTTGCCAAGTGC' 



TGGGGACACCAAAA 



AAGACTGACTGGCCT 



gaaggctatcaacttt 



CAAGTGCAATGAACTTC 



CGTTGGCCACAG 



TG' 



tgtacccaataactt; 



aaagaccttgattccc. 



IAATGCTAGCAGTG. 



1AAGCAGTCCAGCTC 



.GTCAGGCACTTCGA 



TATCCTTACTTCCAAG 



TC C AGG AC AGATCAC 



CCAAG 



"".;::;;;;;;„ n, ":::;'::;;":::;„ 



CCCCCACCCAGAC 



GTCATATCAGCGGC 
GCACTCTCGATACT 1 



GAGACACGCCCACC 
TGCCTGGGATCAGT 
CTAATCCATGGTCT 



WO 00/73469 



PCT/US00/14842 



FIGURE 2UU 

fr° ID NO: 59_AA839940_M 
A Saa1^ 

GGCC CAGGAAGAACTGAAGCTGGA?GG?5^S AGCCTGGGAA ^ACCACGCAGCCCAG 
^TGACAGCGCAGCAcSc^ 

^TCATGGAGTATGTGGATG^Sc^^ 

^ctcactgagttggatgJgI^ 

S^catcagcactatatcctgcacS^^ 

cagacagggcatcaaattaagatS??SS?5^ 

GA ^GCTAAAGGTGAACTTTGGTACTCrr?^ GCTGGCTAGAA GATACAAGCCTCGG 

ga gtttgtgtcatttccaacagaca^ 
ag gaagcaagaaagaaagaaaIga?JJ A ^ A TTTTTCTTATT ttgcaaagaatgat A S 

GAA TGTTTTTCTGCCTCGTAAGSrfS G ^ GTGAAAGTGTT ^TATTAAAAGTCC^ 

TTCCTTTTGGTAATAAGAGctSS™^ 
^f^TTTGAATTCTAAA^ 

^GAGGGAGGAATTAGGTCCAACAG^?^ 
^CTTAAAGAATTAATAAAA^^ 

SEQ ID NO: 60_AA4 60132_H 
GGATTTCCGAAGCGAGCCGAAGcI^^ 

GAAA TTGAAGGCTCAGTGACTGTT^^ ACTATGCTTCCAA CTGCTTATATATGgS 
CAACAGCTGAACATTGTGCTCATAGACTT^S^^^ 



?V //J 



PCT/US00/14842 

WO 00/73469 

FIGURE 2W 

^qq^Ai^^GTATGAGATGAGATCTAAGTAAAG^TGTTAAGATATTTTTAAGTGGTATGTG 

n Fn ID NO: 61 SGK034_H ^^rrrrTTCAGAGCACCTTCCTAGCCATG 
CAGAGAGAGAAGGTAAAC^^ 

TTCGCGGCGCACGAGGAGAAGATCCAGACCGTGTTCG^GCA 

ccSaacatcgtgaagttgcac^gtactggctggatacc^ 

AT CTTC AT C AC AG AGT ACGTGT ^^^^^^^^Iqq^^qcG CT GGTG C ACG CAGAT C CT GT C T 

Iagaaccacaaggccatgaacgcccgggcctggaagc^ 

^GCTCAGCTTCCTGCACGCCTGCAGCCCCCCA^TCATCCA^ 

SaOTCATTCAGCACAACGGCCTCATC^ 
?CCAATGCACTTCCAGATGATCTCCGAAGCCCCATCCGC^ 

IScctgcacttcttccccccagagtatggagag^ 

■nCTCCTTTGGGATGTGTGCGCTGGAGATGGCT^ 

ISgStcacagaggaggccattgct^ 



Scccggaggaggtccaaaaggccaagaccccgac^ 

agaSggtcatccagatgcagtgcaacc^ 
ct^^tgcttctggtgctggaagaccggctgc^ 

rrScGGACAGCGCCCAGGACCTCGCCTCGGAGCTCCTGCA 

SaSaccSStgaagctggccgccttcctg^^ 

Sggcctgacccggagccccagccccaggggaccatgc GCCTGGGA gcacaaag 
gcSggctc^gg^^ 



WO 00/73469 

PCT/US00/14842 

FIGURE 2 WW 

tgg^ggctgccttccttcctggagctt^^^ 
tgtaaactaaggccacttccagS?gtS^^^ 



ctcctccatcttcagagctagcaggttcaot 

TGCAGACAGGAAAGGTTGTCCCTAAGG^^^ 

tacatgataatctccctcctcaagg^^^ 



gccatgtaaactaacattcactggttc^gggat;;^ 
a^tggcattctgctgaccacag^^ 

ttccaatactatttacaaaatt™^ 

SEQ^ID NO: 62_AAl 03218_M SGK034 M 
CAGAGTCACAGAAGAGGCCATCGCTCGAG?^^ 

ggaattcatcctctcctgcctgg?^ 

catccagcaccagtacctcatgS^^ 

cctcc*tgcagttttggct<^tg^ 

Jtcagaggtctccttcttggagctg^ 

tccactgatgaactttgcggctgctcggc^^ 
cccagaggaagcccaaaaggccaaaa^ 

TACTCTGCTCTTGGTGCTTGAG^ 

aacggacagtgcccaggacS^^ 

^CAGGACAAAGCTAGCAGCCTTTCTGG^SSS ATTATGGCTT eCTGCACGAGGA 

ACTGTAGACTAGATAGCTTGGAGTTG^^ 
GACCAGTCCTGATCCCTTGC^GACCT^^ 

ga^ccaggacctgtgtcctccccS?gS? A g CCC ^ 

TCTGGCCTAGGGGCTCAGGGGTCAGG^ATC^CTrr G r AA ^ A 

gtttgagttgaggatgtgggttcc?^^ 

T CT ^GTGGTTTCAAAGTC CTGATGA^C^G CTTC Cr r T^a ^ a ^ ^ G G < ~ A ACT TGT CT CTT 
TTCTTGAACTGCCTCTCTCCCAAC^^ 

ataaatgtaatgcagtcacS^^ 

actattgtattaggaatagttcca^?g^^ 
t ttgagacgacacacacacacacaca^ 
catcaagtgtgatccaggctctcact^ 
ctgggacttacctcctgctcot^^ 

G GCAGAAA T CCC mT CAA^ 

W//;> 



P^ail70ofj 



yVO_pO/7_3469_ 



PCTAJS00/14842 

WO 00/73469 

FIGURE 2XX 

AGAAGCAGAGCAGCACTCCC^TTCCCTGTTCCTCTCG GCCGCCGAC GCTG 
ACGGCTCCAGCTCCGATTCCTCCGTGGGGGAGAAA^ 
TGACCGGCAGGACCGAGGAGTACAGGCGCCGCCGC ^ 
GGGCGGCCGCGACCACTACCACCACTGAGCACCGC 

Ltccaatgccactgcactggagcttcccggccttcct^^^ 

^CCCCGCGGCTGTCCCGCAGAGTGCTCCACC^ 
CCACCGCCACTTCCCAGGTAGCCCAGCAG^ 

CCGTCGCGGGCCCTGCCCCCTCGACTGTCCCCAGCA CGAGAAGT GGCAGCGGCG 
CCCAGCCTAGCCTTGTGGGGAGCA^GAGGAGC^ 

GCGGCAGCGCCAAGGAGCCACAGGAGGA^CGGAGCC CAAGTTT GACATCGAAA 
GACCAAGGCCGTGGGAATGT^^ 



CTTTTGGGATGTGCATGCTTGAGATGGCTACATC^ CCAGTTTT GACAAAG 

AAGATATTAAGAAATTAAAGGGA^ 

ATTTAGAGAGAGATGTCCCAGAAGAT^^ 
~TGAAGGTGATCACAAGACC*TGGCTA^GC^ 
GAAACGAGAGCAGCGGCAGTTGGTACGGGAGGAGCAAG 

GC^G^CTCAAACAGCAGGTAGAACAATCCAGT 



GG 



OTTGCTAGCACOGCXMAC^^ 



^3/ IP, 



W O GO, , o^tua 

^ p^ e271 Qf 



WO 00/73469 

PCT/US00/J4842 



FIGURE 2YY 

GGCATTACCGAAAATCTGTAAGGAGTCGCTCTCC 



CAACAATTATGGTGAACAATGACTTTATTCTAGO: 
AAGTGCGAG AAA TTA TTG AAAAAG CTGATGAAATG 

CAGAGGGTGATCAGGGATTGGAGAGTCTACAAGGA^uciATGAC 



CAACAATTATGGTGAACAATGACTTTATTOT^^^ 



^ AG ^^ CCAGAAA ^^ 

GGAATG 
AGACGT 

TAAGTAGCATTGCTGGAGTCCCAACCACAGC^^ 



m^ AG ^ GG ^5 SZ G 9 AAA ^^^^^ T< ~^^^ ( ^GACCAACAT TTC CAGTAG TAC CTCCTTTCT 



CCCAAATGACAGAAGGACCCA 



===ES= 

TTAAG? 
"TTAGC 
TTAGAl 

rccTci 

2CTTTG 

CTATTCTTCCCCAAGCAGCAGGACCTACTTCTACACCTTTATTACCCCAAGTACCTAG^ 



CAGGGGGCAGTACTGCTACCCCAGGTCCTAAGCCTCCAGCTGTAGTATCTCAGCAGGCAG 

IAGTTTCTACCJ 

JCAGTACTTCTj 
lGACATCTCATJ 



aaaccgtggtagttagcgcacactcactagataagacatctcaSS 



GTACAACTGGAT 
GAGTGTCTAGTT 
TAGCTTCTACTC 
AAG TAC C TAG TA 
2ACTAATTCATA 
-TGAAGTAGATT 



^^^^ 



cccatactcattgtcctgaagtagatt 



cct^ctagtcatagagagcactgtcacaccaggcatcccaactactgctgttgcaccaa 

ttgcttac 

CACACCTG 

CTACTACATCAGGAGTGAAACCTGGAACTGCTCCCTCCAAGCCACCTCTAACTAAG^cfc 



CGGTGCTGCCAGTGGGTACTGAACTTCCAGCAGGTACTCTACCCAGCGAGCAGCTGCCAC 

tcaaagaag G ccctgtcctagcaactag"ttca L ggagctggtgtttt^ 



ttctgcggttggtcctgtgtcca 



^ACTACAGCAJ 



cttttatggatttggaacaagctgttcttcctgctgtgataccaaagaaagagaagcctg 



cccc 

TCA1 

gagataaacatctcaaagagattcaggacctgcagag^ccaga^^ 



CTTACATGA 



VO 00/73469 



Pa ge 272 of 311 



PCTAJS00/14842 

WO 00/73469 

FIGURE 2ZZ 

PTTTGTATACCAAACTGGGCAAGGTGCCCCCTGCTGTTATTATTCCCCCAGCTGCTCCCC 

!^TCAG^G^GAA^^CGACGACCCACTAAAAG CAAAGGCAGCAAATCTAGTCGAAGCAGTT 
TTTCAGGGAGAAGACGAUlj ^q^-j-TTCAGGTAACCTGTCTGGTCAGAGTGCAGCTTCAG 



GTGATGGTGCCATTTCAGTACCAAGCCTTTCT 



tcatcgtccaaaaacaataaaatggagatgtt 

G^GA^GGGAAGTGGAGTGATAATGAGAATCGGT^ 



gcgggttgggagactagctgaccagaacacagcctgtgtgttgtacactgaagaatctgg 



rGGG CTCACTGCTCC CAT TAGGT G AA 



attactttttttcaaggaattacagtgaaaagttac 



TCATTTGGGATTTGGAACTTAGGCTTTAATATTAGGCTGAGATTTCCTGGATGAAATTCT 
.GGTGTTTTAGCAGTTTCTGAAGCT 

^tttaagtatgggagtggcatact; 

(ATCTACTTTCCAAATATAGCTCTC 

^aagagcttttagtcatattagaac 

^ATGAAAAAAATATAGGTACTGGC' 
GATCAGTCTCTTCACAGGAAGAATGCACT1_.^^ 



3TGTTTTAGCAGTTTCTGAAGCTAATACATTTTCTTAGCCATTGTAGAATTTTGTTA 

n 
rc 
\c 

GAATGAAAAAAA i a 1 aljo mv, a vjvj n_. jQ^-p'pGGTAAGGAGGGCAAACTAGCTAGCAT 



AAGGTGTTT™^, , — — ^TGAATAACCTTACAATTCAGTTTTTTATCCA 

?tgctgaaaaaattcccacagag 
^gacttgggcatctgggtgagaa 
?SaIa^aaatataggtactggcttatgtgcctttgccacagtttcacagaaattaga 



attcgaactaagaaaagcttccgcattttgca 



T. 



CA' 



TCTCTTACATATCTGACCTTCCCCCCAi 



GAAGCTTGTTCTTCTGTGTGCCATCTTAGTG 



CATTTCACCACTCCAGCCTCAAGTTT 1 



CTAACATCTTGTAGTTGTGTTCTGTCTCTTCTCC 



TCTCTCTGTTCTACCCTGTTTTTCCCCTCTCACAGGi 



CTGTG CGAAGTTTAACTGTG CAT C 



TG. 
GG 



IAACAGGTGACATTCAAACCTGGTGGCAG 



GAGGACCCGATTTCTGAGTACGCCCTGCTT 



CTCTTTGTGTGTAACACCTTTACTCC 



TTCCTTGTCCTTGTGTTTCTGCTGCTTGGATC 



TGAT 



GTTTCACGCAGTCCATTTTCATTTGTCTCTT' 



TTTGTATATCATCTACTCAGTGGCT 



CCATCTCT 



.TTTTGGAAGAGTCGCCCTGTGGGCG 



TGGCAGAAGAGGCGAGAAGAGGTGAATCAACG 1 



GAGGTTGTGTGGAATGAGGTACAGTTCTCTGA 



C 
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FIGURE 2 AAA 

CATTCAAAAGTGCCTGCAGTCTGAGCCTGCTCGCAGACCAACAGCCAGAGAACTTCTGTT 
CCACCCAGCATTGTTTGAAGTGCCCTCGCTCAAACTCCTTGCGGCCCACTGCATTGTGGG 
ACACCAACACATGATCCCAGAGAACGCTCTAGAGGAGATCACCAAAAACATGGATACTAG 
TGCCGTACT'GGCTGAAATCCCTGCAGGACCAGGAAGAGAACCAGTTCAGACTTTGTACTC 
TCAGTCACCAGCTCTGGAATTAGATAAATTCCTTGAAGATGTCAGGAATGGGATCTATCC 
TCTGACAGCCTTTGGGCTGCCTCGGCCCCAGCAGCCACAGCAGGAGGAGGTGACATCACC 
TGTCGTGCCCCCCTCTGTCAAGACTCCGACACCTGAACCAGCTGAGGTGGAGACTCGCAA 
GGTGGTGCTGATGCAGTGCAACATTGAGTCGGTGGAGGAGGGAGTCAAACACCACCTGAC 
ACTTCTGCTGAAGTTGGAGGACAAACTGAACCGGCACCTGAGCTGTGACCTGATGCCAAA 
TGAGAATATCCCCGAGTTGGCGGCTGAGCTGGTGCAGCTGGGCTTCATTAGTGAGGCTGA 
CCAGAGCCGGTTGACTTCTCTGCTAGAAGAGACCTTGAACAAGTTCAATTTTGCCAGGAA 
CAGTACCCTCAACTCAGCCGCTGTCACCGTCTCCTCTTAGAGCTCACTCGGGCCAGGCCC 
TGATCTGCGCTGTGGCTGTCCCTGGACGTGCTGCAGCCCTCCTGTCCCTTCCCCCCAGTC 
AGTATTACCCTGTGAAGCCCCTTCCCTCCTTTATTATTCAGGAGGGCTGGGGGGGCTCCC 
TGGTTCTGAGCATCATCCTTTCCCCTCCCCTCTCTTCCTCCCCTCTGCACTTTGTTTACT 
TGTTTTGCACAGACGTGGGCCTGGGCCTTCTCAGCAGCCGCCTTCTAGTTGGGGGCTAGT 
CGCTGATCTGCCGGCTCCCGCCCAGCCTGTGTGGAAAGGAGGCCCACGGGCACTAGGGGA 
GCCGAATTCTACAATCCCGCTGGGGCGGCCGGGGCGGGAGAGAAAGGTGGTGCTGCAGTG 
GTGGCCCTGGGGGGCCATTCGATTCGCCTCAGTTGCTGCTGTAATAAAAGTCTACTTTTT 
GCT 

SEQ ID NO: 65_AA71182 9__M 

CTTAAGCAGTTTCTGAAGAAGACCAAAAAGAACCACAAGACTATGAATGAAAAGGCTTGG 
AAACGCTGGTGTACACAGATCCTCTCTGCCCTAAGCTACCTGCACTCCTGTGACCCTCCC 
ATCATCCATGGGAACCTGACCTGTGACACCATCTTCATCCAGCACAACGGACTCATCAAG 
ATTGGCTCTGTGGCTCCTGACACTATCAACAATCACGTGAAGACTTGCCGGGAAGAACAG 
AAGAACCTACACTTTTTTGCACCAGAGTATGGAGAAGTCACAAACGTGACAACAGCAGTG 
GACATCTACTCCTTTGGCATGTGTGCACTGGAGATGGCAGTGCTGGAGATTCAGGGCAAT 
GGCGAGTCCTCATATGTGCCACAGGAAGCCATCAGCAGTGCCATCCAGCTACTAGAAGAC 
TCATTACAGAGGGAGT TTATT CAAAAGTGCCTGCAGT CTGAG CCTGCT CGGAG AC CAACA 
GCCAGAGAACTTCTGTTCCACCCAGCACTGTTTGAAGTGCCCTCACTCAAGCTTCTTGCT 
GCTCACTGTATCGTGGGGCACCAACACATGATCCCAGAGAACGCTCTAGAGGAGATCACC 
AAGAACATGGATACCAGTGCTGTACTAGCTGAAATTCCCGCAGGGCCAGGACGAGAACCA 
GTTCAGACTTTGTACTCTCAGTCACCAGCCCTAGAATTAGACAAATTCCTTGAAGATGTC 
AGGAATGGGATCTACCCTCTGACAGCCTTTGGGCTACCTCGGCCTCAGCAGCCACAGCAG 
GAGGAGGTGACATCACCTGTTGTGCCCCCCTCTGTCAAGACTCCAACTCCTGAGCCAGCT 
GAAGTGGAGACACGAAAGGTGGTGCTGATGCAGTGCAACATCGAATCTGTGGAGGAGGGA 
GTCAAACACCATCTAACACTTCTGCTGAAGCTGGAGGACAAATTGAACCGGCACCTGAGC 
TGTGACCTGATGCCAAATGAGAGCATCCCGGACTTGGCAGCTGAGCTGGTGCAGCTGGGC 
TTCATTAGTGAGGCTGATCAGAGCCGCCTGACTTCTCTGCTGGAGGAGACGCTCAACAAG 
TTCAACTTCACCAGGAACAGTACACTCAACACAGCCACTGTCACCGTCTCCTCGTAGAGC 
TCACTTGAGCCAGGCCCCTAGCCAGGCTGTGGCTGTCCCTGGGCATGCTGCAGTCCTCCT 
GTCCCTTCTCCCCAGTCAGTATTACCCTTCGCGCCCATATTATTTAGGAGGGCTTTAGGG 
GCTCCCTGGTTGAGTATCACCCTiGCCCCTTCCCCTCTCTTCCTCCCCTCTGCACTTTGTT 
TACTTGTTTTGCACAGACGTGGGCCTGGGCCTTCTCAGCAGCCACCTTCTAGCTGGGGGC 
TAGTAGCTGACCTGCTGCCTCCTGCCCTACTTGTGTGGACAGGAGGCCCACGGGCACTGG 
GGAAGCTGAGTTCTACAATCCCGCTGGGGCGCATGGGCAGGAGAGAAAGGTGGTGCTGCA 
GGGGTGGCCCCCCGGGGGGGGCATTCGAATCACCTCAGTTGCTGCTGTAATAAAGTCTAC 
TTTTTGCT 



8^3 



NO 00/73469 



Paae27i°L21 



PCT/US00/14842 

WO 00/73469 

FIGURE 2BBB 

tcatccttg; 



SAGCATCCACCTGGGCATGGAGTCCTTCATTGTGG^SCCGAGTGTGAGCCG 

ggctgtgctStggacctcggcttggcgcgggaccggcccctggaggccgatggccaagag 



GTCCCCCTTGACACCTCCGGGTCCCAGGCCC 

CTGC 
TGCA' 



GGCCCCACCTCTCCGGTCGCAAGCTGTCT 



CTGCAAGAGCGGTCCCAGGGTCGGCTGGCAGCCGGTGGCAGCCTGGACATGAACGGACGC 
CCCCGGCGGCCGACAGTGGAGTCTCACCACGTCTCCATCACGGGTATGCAGGACTGTGTG 



.TC?GCCCGTCCCTGCCCTACTCACCCGTCAGCTCCCCGCAGTCCTCGCCTCGGCTG 



rAGCTGAATCAGTATACCCTGAAGGATGAAATTGGAAAGGGCTCCTATGGTGTCGTCAAG 

Sgg?™S?gaaaatgacaatacctactatgcaatgaaggtgctgtccaaa^ 

r^ATC^GclGGC^TTTrCCACGTCGCCCTCCACCCCGAGGCACCCGGCCAGCTCCT 

aar aarCTGGACCACCCCAATGTGGTGAAGCTGGTGGAGGTCCTGGATGACCCCAATGAG 
C^CCATCTGTACATGGTGTTCGAACT 

??caa^c?aSSc?gaagaccaggcccgtttctacttccaggatctga^ 

S^SaSSaccagaagatcatccaccgtgacatca^ 
??aSSItcg^Scatcaagatcgctgactttggtgtgagcaatgaatt 
gacgcgctcctctccaactacgtgggcacgcccgccttcatggctcccgagt 



GAGACCCGCAAGATCTTCTCT 



gggaaggccaaggatgtttgggccatgggtgtgacacta 



TACTGCTTTGTCTTTGGCCAGTGCCCATTCA' 



TGGACGAGCGGATCATGTGTTTACACAGT 



AAGATCAAGAGTCAGGCCCTGGAATTTCCAGA' 



CCAGCCCGACATAGCTGAGGACTTGAAG 



rACCTGATCACCCGTATGCTGGACAAGAACCCCGAGTCGAGGATCGTGGTGCCGGAAATC 
^^^^pPTCGGTCACGAGGCATGGGGCGGAGCCGTTGCCGTCGGAGGATGAGAAC 

t?Sca£cg?ga^ 

rArrGCAGCCGGCGGGAGGAACGCTCACTGTCAGCGCCTGGAAACTTGCTCACCAAAAAA 
^naa^PaPGGAATGTGAGTCCCTGTCTGAGCTCAAGGAAGCAAGGCAGCGAAGACAACCT 
^^^r^^rACCGACCCGCCCCCCGTGGGGGAGGAGGAAGTGCTCTTGTGAGAGGCAGTCCC 

CCGGAGGAGGCCATGGAGCCCGAGTAG 
^CGGGATG?^^ 

CCGGGATGTGAG<_<_ 1*1* 1CAGTGGCCTCCGGAGGGCACTGGACAGAAACA 



ATTCTCTGCAGGCATCACAGACCTGAGG 

~~ ~CTGCT(_A/ 

rc?ccGCC/ 

3CGCAGGGGAACTCCCGCGGGCCTC 



CAGCAGAGTGCAGGGTGCGGGCACCAGGAAAG^ 



GO 



:gtttgcaaacttctcgcctgggcaggaggcg^ 



GCTTTTTGGAACTGTGCACGGGACAGATT 



GGACGCACACCCCTCGGGAGGCGCGAAGGCA 



GCCAGGTCATCCACAAACGGTGTGAAGAGA 



CCGCTTCAAGGCTGCCCTGGAGGAGG 



CCATGAA 1 

ATAGATCCAATATCTGCAGGTTTCTAACAi 



CTAATGGGGAGATAGAAAAGTTCAGCA 



G C AAG C C AGGAC AAAAT ACT CTTCAAGG ACG 



WO 00/73469 



PCT/US00/14842 



FIGURE 2CCC 

CCCAGCCTCCCGCTACCCCTGCATTTGTCCATTTTCTGTGCTGGATGGCTGGAAGCAGCC 
CACAGGTTTGGGGATCCATTCATGGCTAGCCCAGGCTTCTGTCCATGGAATAACATGTGG 
AGAGAGCTTCTTGACCAGTAAGATACCTTCTAGCAGCTGTCAAAGTACTTAAAAACCTCT 
ATGAATAGAATCAAAGCTTCAGTTCAGTTGCT 

TTTAAAATGCCCACTCATTCATTCATTCAACAAAACTGTGAGTATCTGGTTTATGCCAGA 

GGCCATGCAAAGAGGTAACTAAGATGCAGAGAAGGACACTGCCTTCCAGGAGCTCACGGG 

GTGGAGGAGGAAAGAGGAAAGACAGACAGTGAACACACAACAGCAAGGTTACTGAGCTTG 

AACTATGTCCCTAACTACTAGATCTGAAATGACTACGCCAGATGCCAGATGCTCAAGTGC 

CAAGCTCTGGGTAACAGGAATAGACATCCTTCCAGGATGAGAGAGATGAGTCTGGATGAG 

GGTTAAGGCTGGAGGGACAGGCG.GGATTTGAAGAGGAGGGAAAGGAAGTGGATGACACAT 

TCTGTTAACTGTCCAGCTGTGTCTCTACTGGTCACTCAGAGGCACGGGAGCCGCTCCCTT 

GGGCTGAGTCCATCAGAAGCCCCAGCCACCACCAGCTCTGGTTCATGTAGTAGAGCTTCC 

CACTCACACATCACAAATATGCCACCTCCCTTAGGACCCCTTCCTCTGCTCATTGACTCT 

TTTGTCTTCTTTCCTCTCGGGGGTGAGGTCAGATTTACCACCAAAATGCATGCAGGAGAT 

CCCGCAAGAGCAAATCAAGGAGATCAAGAAGGAGCAGCTTTCAGGATCCCCGTGGATTCT 

GCTAAGGGAAAATGAAGTCAGCACACTTTATAAAGGAGAATACCACAGAGCTCCAGTGGC 

CATAAAAGTATTCAAAAAACTCCAGGCTGGCAGCATTGCAATAGTGAGGCAGACTTTCAA 

TAAGGAGATCAAAACCATGAAGAAATTCGAATCTCCCAACATCCTGCGTATATTTGGGAT 

TTGCATTGATGAAACAGTGACTCCGCCTCAATTCTCCATTGTCATGGAGTACTGTGAACT 

CGGGACCCTGAGGGAGCTGTTGGATAGGGAAAAAGACCTCACACTTGGCAAGCGCATGGT 

CCTAGTCCTGGGGGCAGCCCGAGGCCTATACCGGCTACACCATTCAGAAGCACCTGAACT 

CCACGGAAAAATCAGAAGGTCAAACTTCCTGGTAACTCAAGGCTACCAAGTGAAGCTTGC 

AGGATTTGAGTTGAGGAAAACACAGACTTCCATGAGTTTGGGAACTACGAGAGAAAAGAC 

AGACAGAGTCAAATCTACAGCATATCTCTCACCTCAGGAACTGGAAGATGTATTTTATCA 

ATATGATGTAAAGTCTGAAATATACAGCTTTGGAATCGTCCTCTGGGAAATCGCCACTGG 

AGATATCCCGTTTCAAGGTGAAGAATGTGAAGACTGGCTCAGCCAGTGGCTGTAATTCTG 

AGAAGATCCGCAAGCTGGTGGCTGTGAAGCGGCAGCAGGAGCCACTGGGTGAAGACTGCC 

CTTCAGAGCTGCGGGAGATCATTGATGAGTGGCGGGCCCATGATCCCTCTGTGCGGCCCT 

CTGTGGATGT^AATCTTAAAGAAACTCTCCA.CCTTTTCTAAGTAGTGTATCAAAATCTAAA 

CCAAGGAGTCTCTGGACAAGAAGCTGGGAGAGGCACGAACTGGACATCTCTCTCTCTCAT 

ATCCTTCGGCATTGGGTTATCTATGGGTGCAAGGAGTGGGCACGCTTCTCTGTTACAAAT 

AGAAAACGATTCCAGTCATACAGGACACATCCCACTCCAAATGATATTTCCAT^AAACATA 

CCTCTGACAGTAACTTTGATAGATGGTTTGTCAAATGTATCTTTCTGGGTATCCACACCT 

CTTGGCAATGAAATTTGCAGCTCCTCCCTTCCATAAATGAAGTCTCTTTCCCCACCATTT 

GAATCTGGGCTGGCACTGTGACTTGATTTGATCAATAGAATGTGGAAGAAGTGACTGTAT 

GCCAGTTCCAAGCCTAGGTTTCAAGAGGCCTTATAAATGTCTGTTGGAACCTTACCCAGC 

CATGGACATGTTGAGTGAGCATGCTGGAGAATGAGAGACCACATGAAGCAGAAACATGCT 

TTCCTAGCTGAAGTCATACTAGCCCAACCAACATGGCAGCTAACACATGAATGAGGCCAA 

TCAAGACCAGAAGAACCACTCAAGCAGATCCCAGCCCAAATTGCCCATTCACACAATCAG 

GAGCTAAATAAATTACTGTTGTCTTTT 

SEQ ID NO: 68_H8 5811_H 

CGCCCGGCCCCCTGCCCCGGCGCCGGCCACGGGAGGCGGTGATGCGGGCGCGGGCGGCCT 
CGGCTGCGCCGAGAGCGGAGACACAGGCTCAAGATGGCAGATTCCGACTGAGGCTGGGGG 
GGCCGAGCTCGCGCGCCGCTTTCCCGTCCCCGTTGCCATGAACCGCGGACACCCCGGCCC 
CGATGGCCCCCGTGTACGAAGGTATGGCCTCACATGTGCAAGTTTTCTCCCCTCACACCC 
TTCAATCAAGTGCCTTCTGTAGTGTGAAGAAACTGAAAATAGAGCCGAGTTCCAACTGGG 
ACATGACTGGGTACGGCTCCCACAGCAAAGTGTATAGCCAGAGCAAGAACATCCCCCTGT 
CGCAGCCAGCCACCACAACCGTCAGCACCTCCTTGCCGGTCCCAAACCCAAGCCTACCTT 
ACGAGCAGACCATCGTCTTCCCAGGAAGCACCGGGCACATCGTGGTCACCTCAGCAAGCA 
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FIGURE 2DDD 

GCACTTCTGTCACCGGGCAAGTCCTCGGCGGACCACACAACCTAA 

TGAGCCTCCTTGATACCTACCAAAAATGTGGACTCAAG^ 

ACACAAGCAGCGTGCAGATCATCGAGGAGCATCCA^ 

GGGCCACrGTCGCC^TGCCACCAC.TCTACTGCC^ 

GCGAGGGCGACTATCAGCTGGTGCAGCATGAG^ 

AGGTCTTAGAGTTCTTGGGCCGAGGGACGTTTGGG^ 

ACAGAGTCAAGGTCATCGACTTTGGTTCAGCCAG^ 
CCTACTTGCAGTCCAGATATTACAGGG^ 

AGGCAATTGACATGTGGTCCCTGGGCTGTGTTATTGCA ^^cacaGGGTTTGC 
TATATCCAGGAGATTCGC3AGTATGATCAGATTCGGTATAT11 

SSSgaatatttattaagcgccgggac^ 

ACTCACCATATCCTTTGTGGAGACTGAAG^CA^ 

TTAAGTCAAAAGAAGCAAGAAAGTACAOT 
ACATGACGACAGATTTGGAAGGGAGCGACATGTTG^ 
TCATTGACCTGTTGAAGAAGATGCTGACCATTGAT^ 
AAACCCTGAACCATCCCTTTGTCACCATGACACAC^A^ 

ACGTCAAATCATGTTTCCAGAACATGGAGATCTGCAAGCG aGCACGTCC ACCAACC 

Sggtgaaccagagcaaaacccctttcatcac^^ 
tgaccatgacctttaacaa^c^gctgacca 

LAGCTCTCATCGTGTGTCCCC 
CCTCTCCCTCTAAGCACGCTGGCTACTCGGTGC 



tggctgcagtggcccagcggag^iuu.^™^-.-- GGCT tccaaggcttgcagg 

GGCCTGACCCGTTCCAGCAAGCTCTCATC^ 



CTCAAGCCCCAGGAGCTCAGCCTCTTCAGAT 



GGCCAAGTGGGACCCAGCAGATCCT^li^^ 
^CACCCACACCTCAGTGCAGC^TGCCACCGTGATTCC ATA ATCCCATCATGCAGC 
A^TGGCGGACTGGAGAAATACGCATGC™ 



AGCCTGCACTATTGACCGGTCATGTGACCCT^CAG^^ 
TGGCCCACGTGATGCGGCAGCAGCCAACCAGCACCAOT 

ACCAGTCATCTGTGAGAAATGTCTCCACCTGTGAGGT^ TGTGCC ATGGTGCACA 
CCCCACAGCGATCCAAGCGTGTCAAGGAGAA^ 
GTAGCCCGGCCTGCAGCACCTCGGTCACCTGT^ 
CCCGGGAACGGCAGCGGCAGACAATTGTCATTCCCG 

TCATCACCATCAGCAGTGACACGGACGAGGAG^ 

CTGTCTCCAAGCAAAGAAAAAACGTCATCA^^ 

CCGACTCCTCCAGCAACACCAGCCCCTACTCCGT^ 

CCAATGCCTTTGACACCAAGGGGAGCCTGGAGA^CAC^ 

TCATCGTGCCACCCCTGAAAACCCAGGCCAGCGAA^ 

TGCCAGTCAACACCAGTCACCACTCGTCCTCCTACAA CTA CCGGCAGCAGC 
CCTCCACCAGCGGTCACTCTTCAGG^ 

GGCCGGGCCCCCACTTCCAGCAGCAGCAGCCACTC^ catcaCTCCCACCATGG 

TCACCACGGACCGCACTGGGAGCCACCGAAGGCAG^ 

CCCAGGCTCCGTACTCCTTCCCGCACAACAGCCC^ 
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FIGURE 2EEE 

CGCGCCACACCGTGCAGCACACTGCCTACCCAGCCAGCATCGTCCACCAGGTCCCCGTGA 

GCATGGGCCCCCGGGTCCTGCCCTCGCCCACCATCCACCCGAGTCAGTATCCAGCCCAAT 

TTGCCCACCAGACCTACATCAGCGCCTCGCCAGCCTCCACCGTCTACACTGGATACCCAC 

— -TGAGCCCCGCCAAGGTCAACCAGTACCCTTACATATAAACACTGGAGGGGAGGGAGGGAG. 

GGAGGGAGGGAGAGAATGGCCCGAGGGAGGAGGGAGAGAAGGAGGGAGGCGCTCCTGGGA 

CCGTGGGCGCTGGCCTTTTATACTGAAGATGCCGCACACAAACAATGCAAACGGGGCAGG 

GGCGGGGGGGGGGGGGCAGAGGGCAGGGGGACGGGTCGGGACACCAGTGAAACTTGAACC 

GGGAAGTGGGAGGACGTAGAGCAGAGAAGAGAACATTTTTAAAAGGAAGGGATTAAAGAG 
GGTGGGAAATCTATGGTTTTTATTTTAAAAAAG 

SEQ ID NO: 69_DYRK3_H 

CGGGAGCGAAAGTGCGCTGAGCTGCAGTGTCTGGTCGAGAGTACCCGTGGGAGCGTCGCG 

CCGCGGAGGCAGCCGTCCCGGCGTAGGTGGCGTGGCCGACCGGACCCCCAACTGGCGCCT 

CTCCCCGAGCGGGGTCCCGAGCTAGGAGATGGGAGGCACAGCTCGTGGGCCTGGGCGGAA 

GGATGCGGGGCCGCCTGGGGCCGGGCTCCCGCCCCAGCAGCGGAGTTGGGGGATGGTGTC 

TATGACACCTTCATGATGATAGATGAAACCAAATGTCCCCCCTGTTCAAATGTACTCTGC 

AATCCTTCTGAACCACCTCCACCCAGAAGACTAAATATGACCGCTGAGCAGTTTACAGGA 

GATCATACTCAGCACTTTTTGGATGGAGGTGAGATGAAGGTAGAACAGCTGTTTCAAGAA 

TTTGGCAACAGAAAATCCAATACTATTCAGTCAGATGGCATCAGTGACTCTGAAAAATGC 

TCTCCTACTGTTTCTCAGGGTAAAAGTTCAGATTGCTTGAATACAGTAAAATCCAACAGT 

TCATCCAAGGCAeCCAAAGTGGTGCCTCTGACTCCAGAACAAGCCCTGAAGCAATATAAA 

CACCACCTCACTGCCTATGAGAAACTGGAAATAATTAATTATCCAGAAATTTACTTTGTA 

GGTCCAAATGCCAAGAAAAGACATGGAGTTATTGGTGGTCCCAATAATGGAGGGTATGAT 

GATGCAGATGGGGCCTATATTCATGTACCTCGAGACCATCTAGCTTATCGATATGAGGTG 

CTGAAAATTATTGGCAAGGGGAGTTTTGGGCAGGTGGCCAGGGTCTATGATCACAAACTT 

CGACAGTACGTGGCCCTAAAAATGGTGCGCAATGAGAAGCGCTTTCATCGTCAAGCAGCT 

GAGGAGATCCGGATTTTGGAGCATCTTAAGAAACAGGATAAAACTGGTAGTATGAACGTT 

ATCCACATGCTGGAAAGTTTCACATTCCGGAACCATGTTTGCATGGCCTTTGAATTGCTG 

AGCATAGACCTTTATGAGCTGATTAAAAAAAATAAGTTTCAGGGTTTTAGCGTCCAGTTG 

GTACGCAAGTTTGCCCAGTCCATCTTGCAATCTTTGGATGCCCTCCACAAAAATAAGATT 

ATTCACTGCGATCTGAAGCCAGAAAACATTCTCCTGAAACACCACGGGCGCAGTTCAACC 

AAGGTCATTGACTTTGGGTCCAGCTGTTTCGAGTACCAGAAGCTCTACACATATATCCAG 

TCTCGGTTCTACAGAGCTCCAGAAATCATCTTAGGAAGCCGCTACAGCACACCAATTGAC 

ATATGGAGTTTTCGCTGCATCCTTGCAGAACTTTTAACAGGACAGCCTCTCTTCCCTGGA 

GAGGATGAAGGAGACCAGTTGGCCTGCATGATGGAGCTTCTAGGGATGCCACCACCAAAA 

CTTCTGGAGCAATCCAAACGTGCCAAGTACTTTATTAATTCCAAGGGCATACCCCGCTAC 

TGCTCTGTGACTACCCAGGCAGATGGGAGGGTTGTGCTTGTGGGGGGTCGCTCACGTAGG 

GGTAAAAAGCGGGGTCCCCCAGGCAGCAAAGACTGGGGGACAGCACTGAAAGGGTGTGAT 

GACTACTTGTTTATAGAGTTCTTGAAAAGGTGTCTTCACTGGGACCCCTCTGCCCGCTTG 

ACCCCAGCTCAAGCATTAAGACACCCTTGGATTAGCAAGTCTGTCCCCAGACCTCTCACC 

ACCATAGACAAGGTGTCAGGGAAACGGGTAGTTAATCCTGCAAGTGCTTTCCAGGGATTG 

GGTTCTAAGCTGCCTCCAGTTGTTGGAATAGCCAATAAGCTTAAAGCTAACTTAATGTCA 

GAAACCAATGGTAGTATACCCCTATGCAGTGTATTGCCAAAACTGATTAGCTAGTGGACA 

GAGATATGCCCAGAGATGCATATGTGTATATTTTTATGATCTTACAAACCTGCAAATGGA 

AAAAATGCAAGCCCATTGGTGGATGTTTTTGTTAGAGTAGACTTTTTTTAAACAAGACAA 

AACATTTTTATATGATTATAAAAGAATTCTTCAAGGGCTAATTACCTAACCAGCTTGTAT 
TGGCCATCTGGAATATGCATTAAATGACTTTTTATAGGTCA 
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SEQ ID NO: 7 0_AA58 9241 M DYRK3 ^ CTGGAGCA ATCCAAGCGTG 



CCAAGTACTTTA-i i™^"-"- "" GCTC AC GCAGGGGTAAAAAGCGA^CCCGCCAG 
ACGGGAGGGTGGTGCTTCTCGGGGGTGGCT^ 



GCAGCAAAGACTGGGC. 



AACCGCACTGAAGGGCTGTGGTGACT. 



GCCTCACCCCGGCTCAAGCATTAAGAC 



SSagttaaccctacaaatgctt^ 

GGATAGCCAGTAAGCTTAAAGCTAACCTAATGTCC^ 
GC^GTGTATTGCCAAAGCTGATTAGCTA^GGAC^ 

GTATTTTTAATTACCTTGCAAACATGCAAATGGAAAA ^ mraTATGA CTAT 

SaTaaS^^ 

TAAATGACTTTTTCATAGGTC 

^^^^^^^^^^^ 

AAT CAATT T AGTTTTGT AC ^^^^^^^^^q^^^aTGT AGTTC CTGAAATAG AGTT AAAAAA 



A^CGC.AAGCAGGAACGT^A^^ 
AGC^TaOTAAACATCGGGC^CTCCTCAGGAAG^ CTGTMTTCAAT ATGGGGAG 



GAAGGCACCGTCAAGATTA 



CAATGCTCTGCCTTATAA 



aAAGGAGGATGTGTTTGAGCAAACCCGAGT^TTWAGT^ 



rf— ~— 



TT 



CTTC 
ACTT 



CTGGAGGACAAGATTAT 



CATTGAGTTTGAAGAATTACA 



CTTGGTAAAGGAGCTT 



GGC AGT T C CGCAGG AT C AA 



CTGCTACGCAGTGAAGCGCATCCC^ 
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FIGURE 2GGG 

CCTGGCCAAGGATGACCGAGCTGCACGCGGGCAGCCGGCGAGCGACACAGACGGCCTGGA 

CAGCGTAGAGGCCGCCGCGCCGCCACCCATCCTCAGCAGCTCGGTGGAGTGGAGCACTTC 

GGGCGAGCGCTCGGCCAGTGCCCGTTTCCCCGCCACCGGCCCGGGCTCCAGCGATGACGA 

GGACGACGACGAGGACGAGCACGGTGGCGTGTTCTCe€AGTCCTTCCTGCCTGCTTCAGA 

TTCTGAAAGTGATATTATCTTTGACAATGAAGATGAGAACAGTAAAAGTCAGAATCAGGA 

TGAAGATTGCAATGAAAAGAATGGCTGCCATGAAAGTGAGCCATCAGTGACGACTGAGGC 

TGTGCACTACCTATACATCCAGATGGAGTACTGTGAGAAGAGCACTTTACGAGACACCAT 

TGACCAGGGACTGTATCGAGACACCGTCAGACTCTGGAGGCTTTTTCGAGAGATTCTGGA 

TGGATTAGCTTATATCCATGAGAAAGGAATGATTCACCGGGATTTGAAGCCTGTCAACAT 

TTTTTTGGATTCTGATGACCATGTGAAAATAGGTGATTTTGGTTTGGCGACAGACCATCT 

AGCCTTTTCTGCTGACAGCAAACAAGACGATCAGACAGGAGACTTGATTAAGTCAGACCC 

TTCAGGTCACTTAACTGGGATGGTTGGCACTGCTCTCTATGTAAGCCCAGAGGTCCAAGG 

AAGCACCAAATCTGCATACAACCAGAAAGTGGATCTCTTCAGCCTGGGAATTATCTTCTT 

TGAGATGTCCTATCACCCCATGGTCACGGCTTCAGAAAGGATCTTTGTTCTCAACCAACT 

CAGAGATC CCAC TTCGC CTAAGT TTCCAGAAGACTTTGACGATGGAGAGCATGC AAAG CA 

GAAATCAGTCATCTCCTGGCTGTTGAACCAGGATCCAGCAAAACGGCCCACAGCCACAGA 

GCTGCTCAAGAGTGAGCTGCTGCCCCCACCCCAGATGGAGGAGTCAGAGCTGCATGAAGT 

GCTGCACCACACGCTGACCAACGTGGATGGGAAGGCCTACCGCACCATGATGGCCCAGAT 

CTTCTCGCAGCGCATCTCCCCTGCCATCGATTACACCTATGACAGCGACATACTGAAGGG 

CAACTTCTCAATCCGTACAGCCAAGATGCAGCAGCATGTGTGTGAAACCATCATCCGCAT 

C TTTAAAAGACATGGAG CTG TT C AGT TGTGT ACT CC ACTACTG CT T C CC C G AAA CAG AC A 

AATATATGAGCACAACGAAGCTGCCCTATTCATGGACCACAGCGGGATGCTGGTGATGCT 

TCCTTTTGACCTGCGGATCCCTTTTGCAAGATATGTGGCAAGAAATAATATATTGAATTT 

AAAACGATACTGCATAGAACGTGTGTTCAGGCCGCGCAAGTTAGATCGATTTCATCCCAA 

AGAACTTCTGGAGTGTGCATTTGATATTGTCACTTCTACCACCAACAGCTTTCTGCCCAC 

TGCTGAAATTATCTACACTATCTATGAAATCATCCAAGAGTTTCCAGCACTTCAGGAAAG 

AAATTACAGTATTTATTTGAACCATACCATGTTATTGAAAGCAATACTCTTACACTGTGG 

GATCCCAGAAGATAAACTCAGTCAAGTCTACATTATTCTGTATGATGCTGTGACAGAGAA 

GCTGACGAGGAGAGAAGTGGAAGCTAAATTTTGTAATCTGTCTTTGTCTTCTAATAGTCT 

GTGTCGACTCTACAAGTTTATTGAACAGAAGGGAGATTTGCAAGATCTTATGCCAACAAT 

AAATTCATTAATAAAACAGAAAACAGGTATTGCACAGTTGGTGAAGTATGGCTTAAAAGA 

CCTAGAGGAGGTTGTTGGACTGTTGAAGAAACTCGGCATCAAGTTACAGGTCTTGATCAA 

TTTGGGCTTGGTTTACAAGGTGCAGCAGCACAATGGAATCATCTTCCAGTTTGTGGCTTT 

CATCAAACGAAGGCAAAGGGCTGTACCTGAAATCCTCGCAGCTGGAGGCAGATATGACCT 

GCTGATTCCCCAGTTTAGAGGGCCACAAGCTCTGGGGCCAGTTCCCACTGCCATTGGGGT 

CAGCATAGCTATAGACAAGATATCTGCTGCTGTCCTCAACATGGAGGAATCTGTTACAAT 

AAGCTCTTGTGACCTCCTGGTTGTAAGTGTTGGTCAGATGTCTATGTCCAGGGCCATCAA 

CCTAACCCAGAAACTCTGGACAGCAGGCATCACAGCAGAAATCATGTACGACTGGTCACA 

GTCCOVAGAGGAATTACAAGAGTACTGCAGACATCATGAAATCACCTATGTGGCCCTTGT 

CTCGGATAAAGAAGGAAGCCATGTCAAGGTTAAGTCTTTCGAGAAGGAAAGGCAGACAGA 

GAAGCGTGTGCTGGAGACTGAACTTGTGGACCATGTACTGCAGAAACTGAGGACTAAAGT 

CACTGATGAAAGGAATGGCAGAGAAGCTTCCGATAATCTTGCAGTGCAAAATCTGAAGGG 

GTCATTTTCTAATGCTTCAGGTTTGTTTGAAATCCATGGAGCAACAGTGGTTCCCATTGT 

GAGTGTGCTAGCCCCGGAGAAGCTGTCAGCCAGCACTAGGAGGCGCTATGAAACTCAGGT 

ACAAACTCGACTTCAGACCTCCCTTGCCAACTTACATCAGAAAAGCAGTGAAATTGAAAT 

TCTGGCTGTGGATCTACCCAAAGAAACAATATTACAGTTTTTATCATTAGAGTGGGATGC 

TGATGAACAGGCATTTAACACAACTGTGAAGCAGCTGCTGTCACGCCTGCCAAAGCAAAG 

ATACCTCAAATTAGTCTGTGATGAAATTTATAACATCAAAGTAGAAAAAAAGGTGTCTGT 

GCTATTTCTGTACAGCTATAGAGATGACTACTACAGAATCTTATTTTAACCCTAAAGAAC 

TGTCGTTAACCTCATTCAAACAGACAGAGGCTTATACTGGAATAATGGAATGTTGTACAT 
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FIGURE 2HHH 

CCT 



£ggx T gcgccgccggccatcga™ 

TCT<»TCTTCCAGCAG^CCSOGTqTIA^RGA» CTTGAGCCACG TGCAT 



TCGACCCTGGAGCTCCAGGAAAATGGCTTGGCTGGlli^ GRAGAA 
CACATCCAGATGCAGCTGTGT^GCTC^GCTGTG ATGGCCAATGTTGC AACA 

GGGAAGAGAACACCAACACATACGTCCAG^ 

^^SSS SSSS5SSS 

^g^Sacggaaaggatgggggcgtgggatga 

SEQ ID NO: 74_17000057519457 H GCCGAAAAG TTGGGAGGCGT 
CAC^GAGCCCTTCCTGCAO^ 
ACCACTTACAGGCCGGAAGTGTCCGGGGTGGACJUA CGCGACAGT TTTCAG 

g^ttgccgaagaagtc™ 



AAC 



TCCTCCGCTGTCGCCGCGCTGGMTATCTGCCCCAGT CGAGATTRT ATTCAGT 



NO 00/73469 



Pa ge 281 of 3 1 



W ° 00/73469 PCT/USOO/,4842 

FIGURE 2in 

AGGTTTTGGCTCGAATGCACGATGAAGACCTCATTCATGGTGATCTCACCACCTCCAACA 

TGCTCCTGAAACCCCCCCTGGAACAGCTGAACATTGTGCTCATAGACTTTGGGCTGAGTT 

TCATTTCAGCACTTCCAGAGGATAAGGGAGTAGACCTCTATGTCCTGGAGAAGGCCTTCC 

TCAGTACCCATCCCAACACTGAAACTGTGTTTGAAGCCTTTCTGAAGAG^TA^TCC^CT 

CCTCCAAAAAGGCCAGGCCAGTGCTAAAAAAATTAGATGAAGTGCGCCTGAGAGGAAGAA 

AGAGGTCCATGGTTGGGTAGAAGAATGTGTATGACAACCACACACAGTGAAGCTCTTTTT 

TCAAAGTAAATTTGAAGAAATGCTACAAGTATGAGATGAGATCTAAGTAAAGGTGTTAAG 

ATATTTTTAAGTGGTATGTGATCGTGTCATTATCATCTGCACTTCACTCAAGAGCTTACT 

ATGTGTCTAAGTCATGTTCTAGGCAGAATTGGGTATTTAAAGTAAATTGAGGACAGGCTT 

CTCCCAGATTGTGACATGTATATCTCAGATACATGGGTGTGGCATTGAACCACATAATGA 

GAACATTATTCTCTTTTTAGTCCTTGTGAGACAAGGATGAAGTCTCAGTTGCTGATACTC 

GCTGAGCTTACTGGCCCTCTAACCCAGTGTTTTTTTTTGTTGTTGTTGTGTACATGTTAT 

ATTTATTTTGAAACCAGTTTAATGGGATACAACCAGCATTTTAAAAAATGAAATAGAATA 

CAGCATGGAAAATATCAGTGTATTGTTTTATGAAACTTTCACGTGTATATATAGACCAAG 

GATATGTGCTGAGTTTTGATGTCAAATATATTTCTCTTTCAGGGTCATGATCAAAAAATG 

AAAAGTCTGCTTAACTCCAATTTCTCTTTTAAAAAAGCAGAGTTACAGCTTTCAGGCAAC 

TGAAATTCATGTTAACATGTTTTTATTTTTATTGCTTTG-TATTTTTGTGGTTACCTTCTA 

AGACAAGTGATTGATCTAAAGTTCCTTTTAAGTTTATACCGCTAAACAAACTGAGTTGAT 

TTCTATCACAGGCAGTAAGTAGGTAGAGCAAAAATGGTGAAGTGACTTGTGAAGACTGAA 

GTTTGATGAAGTCTGGTTTAAGGCACAGGTAAACTGAGTGTGGATGCAAAAGTACCAGGA 

GCTAGCTTTTAACCTTGCCCAGCCTCAGTTTCTTTTCTTAGAAGAAGCTATGTTTGGGTG 

GGAAGGGAAGAGAGGGATAAGAAAATACCTTTCTTCCTTGTAAACTCCAATCAACAAACA 

TATTTTGAGTGCCTTTTGTGTTCCTTGGCACCCTGTTGGGTATTGGGTACTTGGCACCCT 

GTTGGGTATTGGGTACAATGGTGAGCCAGACAGACACAGCGCCTGTCCTTTTGTAAGAAT 

ATTTATTTTTATAAAAAAGTATAAAGTATACAGTGGGATGTTTTGATATACATTATGAAA 

TGATTGCTACAGCTGAGCTAATTAACACCCATCACCTCACATAGTTACTGTCTTGTTTCT 

TAATATGGACATTTGCAGCTATGAATTTCCCTCTGCACACTGTTGTCATCACACACTCTC 

AGTTTTGGTATTTTGTGTTTTTGTTTTCATTCATCTCAAAGTATTTTCTAATTTCCCTTG 

TGATTTCTTCTTTGACCCCTTGATTGTTTAGAAATCTGTTAATTTCCACACATTTGTAAA 

TGTTCCAATTTTTCTTTTGTTATTGCCAGCTTCATTCCATTGTGTTCAGAGATGATACAG 

TCAGTGCCTGTTCTTATGAAGCAAACATTCTATAATAGTAGGACCAGTACCCTGTCTGTT 

TCATTCACCACAGTCAGCATGCCCCAAGTGCCCAGCATGGGGCGGATGGCCAGGAATGAG 

TGAAAACTTCCCTTCCTGGGTAGTTGTGACTAGTAGAGAGGAAAAATAATATAATTGCCT 

GCTTACTGCATGCCAGGCATTGGGCTGGGAATTTTTATATTGGATCTAAAATAACTCTTA 

AGTTAGGCATTATCCCCATTTTATAGATGGAGAAACTGGCCCCAAAAGGTGGGAACTTGT 

CCAAGACGTCACAGGTAGCAAGAGGTACTTTTACCTGGCTCCAAATCTGTGTTCTTTCCA 

CTGACAAATGAGATATGGGATATGGTGCATCTTTACAGTACTATAATAAGTATTGGCGTA 

TAACATTATTTTCAAGGAACTCCAAGGGCCACAGGAGCTGACAGGTTTTTCAATTAATAT 

TCCCAACATGAATGAGATGCCTCATTCCTCAGTTTCCTCACGTGTACTATAAGGCTAGTA 

CCTGCTTTGTTGGGGTATGGTTGGCTCGTGTGCATTAAGTCAACAAATCCCTAGT 

SEQ ID NO: 7 5_AA0 1 3 5 2 4_M 

CTGGTGCAGCAGGGCGCCGAGGCGCGCGTTTTCCGTGGCCGCTTCCAGGGCCGCGCGGCC 
GTGGTGAAGCACCGCTTCCCGAAGAGTTACCGGCACCCGGAGCTGGAGGCGCGGCTCGGC 
CGTCGGCGGACGGTGCAGGAGGCGCGCGCGCTGCTCCGCTGCCGCCGTGCGGGGATAGCT 
GCCCCAGTCGTCTTCTTTGTGGACTATGCGTCTAACTGCTTATATATGGAAGAAATCGAA 
GACTCGGTGACTGTTCGGGATTATATCCAATCCACTATGGAGACTGAAAAGGACCCCCAG 
TGCCTCTTGGACCTGGCCAGGAGGATGGGGCAGGTTCTGGCCGGAATGCACGACCAAGAC 
CTCATTCACGGGGACCTCACCACCTCCAACATGCTCCTGAGGCGGCCCCTGGCGCAGCTG 
CACATCGTGCTCATCGACTTTGGGCTGAGCTTTGTCTCAGGACTGCCGGAAGATAAAGGC 
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GTCGACCTCTATGTCCTGGAGAAGGCCTTCCTCAGCACGCACCCCCACACCGAGACCGCG 
GACTTTGCACTGATTCTGTCAGAAAC 

SEQ ID NO: 76_17000139801197 H -» TGTTCGACC TG 
ATGGCGGGGAACTGTGGGGCCCGCGGCGCGCTGTCGGCGCACAC 

CCGCCCGCGCTGCTCGGAGAGCTCTGCGCTGTTCTGG^ 
TGGCGCGGCCTGGCAGAGAGACTTTC^GCAGCTGGCTGG^ 

TATCTAGACCAAGCTAAAA^^ 

AAGACCATCGGTGACCTTTTACAGGTCCJT^ 

TTAATTACAAACTATGGAGCAGTGTTGAGTCCTTL.A qataatGTTCTTATTCCT 

TTTCCAAATATATTATTCAAGGAAACAGCCAATGTCAC^ 

GAACATAATGAAAAAGGAGTACTGCTTAAATCTTCC^T 

GGAACTAGAAATTTCCACA^GACTTCCTAATTGGA TAAAC AGGAGAAAAAAATG 

AGAGTGGAGATTCAAAACCTAACATATGCTGTC^ 

CAGTGTAAGAAGCATTGGAAGAGGTTTTTA^ 

^^^^^ 
CCACTCCCTTGGCACATTCGAATCGGTATATTAATAGGAATATC 

CTGCACAACGTTCAACCATGCTCGGTCATCTG^GGCA 

TTGGATGATCAGTTTCAACCCAAACTAACTGATTTTGCCAl ATC TGTGGTAC 

Sagaacatcagagtt™™ 
atgccagaagagtacatcagacaggggaaact 

ggaattgtaataatggaagttctaacaggat^ 

atccagctgcgggatctccttagag^ 

GAAAGTTGGTTCCCAAAGTATATAOTCCATCCCAGGA GCCAG TGGAGAGCAGC 

a^gg^gaga^^ 

CTAGAGCTGGCTGCATATTTCACGGAGACTGAGAAACTTTGTCTG^ CCTGG 
AGCAACGGGACGCTTTTCGACAGATTACAGTGCAC^AATG^CACAAC 
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TACATCAGACAGGGAAGACTTTCCGTTAAAACTGATGTCTACAGCTTCGGAATCGTGATC 

ATGGAGGTTCTAACGGGCTGCAAAGTGGTGCTGGATGACCCGAAACACGTTCAGCTGCGG 

GACCTCCTCATGGAACTGATGGAGAAAAGAGGCCTAGACTCCTGCCTGTCCTTCTTAGAC 

AGGAAGATACCACCCTGTCCTCGGAACTTCTCTGCAAAGCTCTTCTCTCTGGCGGGC'CGG 

TGTGTGGCAACGAAGGCCAAGTTAAGACCCACGATGGACGAAGTCCTGTCCTCTCTGGAG 

AGCACCCAGCCTAGCTTGTATTTTGCAGAAGACCCTCCCACGTCCTTGAAGTCCTTCAGG 

TGTCCTTCTCCACTGTTCTTGGATAATGTCCCAAGTATTCCAGTAGAAGATGATGAAAAC 

CAGAATAACCATTCAGTACCTCCCAAGGAAGTTTTGGGGACAGATAGAGTGACTCAGAAA 

ACCCCCTTTGAATGCAGCCAGTCTGAGGTCACCTTTCTAGGCTTGGACCGAAACAGAGGG 

AACAGGGGAAGTGAAGCGGATTGCAACGTGCCCAGTTCTTCTCATGAGGAATGCTGGTCC 

CCAGAGCTTGTGGCGCCATCCCAGGACTTAAGTCCTACTGTGATCAGTTTGGGCTCGTCT 

TGGGAAGTACCAGGCCATTCTTATGGGAGCAAGCGAATGGAGAAGAGGTGTTCCTCTGGG 

CTCTTTTGCAGTGAGCATGAACAGTCCAAAAAGCAGTGAATCCACCAGAAGATCAAGCAA 

AAAATAAAAGCAAACGTCACTGAAGGCACTGAGCAAATAGCATCCCCGTGAAAAGACACG 

AGCTCTGAGCTCCGTGAGTACAGCCAAGGGACCAACTGATGGAGAATTTGAATGGTGCAG 

ATTAGCAGCAAGGAAGTCTATTCCTTCCTCCAAACAGAATAATTTCAAGAGATGCTTTAT 

TCAAGTGACCGCCTCTCAGTCAAACCTGAGAAGCTAAACTGGAGCCAATCAGAATTATCC 

AAGATTCCGGGTTCTGACAACCAAAACCTAGCAAAGAGTAGCAGGACAAGTCTCTCTCTT 

AAGTCTCTCACTCTCTCTCATCATCCGAGTGAGATCTTGGTATAGGTGAACAGAGAACCA 

CCCACCTTCCAGAACCAGAACCACCTTCTCCCC7^AGCCAGCAGTCAGTCACTCACCATCA 

GCAGCCAGTAGTCACCAGCAGCCAATCATGATACAGTGTCACTCTCCCTCTGCGCATGCC 

CTACGTCCTTTATAAAACCCAGGTCTTCAGGGCCCACCCCTTTCTTTTTCCATCCTTGCT 

CAGAGGCAGCCTTTTGTATACATTCCCTGACCCCACCCCAATTATATCTCTCATATGATA 

TCTGTTGCGTAGTGTGACTTTGTGGCATGACTTGGTTGTCAGATCATTTGCACAAGAACA 

AGCGAATACACAACAACAAAGCCCACCATCATTACCACCGGCACTTAATGCTAGTCTTTC 

TGCTAGGGATACTGACAGTCTATTTGCTTCCCATGGTCATAGGGAAGTTGCTCAAATGCA 

AAGGTTGTAGGGAATGTCTAATTTGTAAATGGCGTCGGGTGCCTTTGGAAGGAATTGTGT 

TTTTACAGCCAGTTGCTACTCTTGTTTATCGCTGGTTAACCGGTCTGTCCGGAAGTGAGC 

CAAGTCATCCTTGCTAGGGCTTTTTCTGTGTAGAGAGGGAATTCCAGTCCAAAGTCTGCT 

TCTCTGTATTTAAATTCTTAGAAGAGTTGCCTGTGGCATTCCAATTGTTATATAAAAAAA 
TTATATTAAAGAATTCCAGCACT 

SEQ ID NO: 78_AA0 8 854 7_H 

ATGGCGAGTGCGGTCAGGGGGTCGAGGCCGTGGCCCCGGCTGGGGCTCCAGCTCCAGTTC 
GCGGCGCTGCTGCTCGGGACGCTGAGTCCACAGGTTCATACTCTCAGGCCAGAGAACCTC 
CTGCTGGTGTCCACCTTGGATGGAAGTCTCCACGCACTAAGCAAGCAGACAGGGGACCTG 
AAGTGGACTCTGAGGGATGATCCCGTCATCGAAGGACCAATGTACGTCACAGAAATGGCC 
TTTCTCTCTGACCCAGCAGATGGCAGCCTGTACATCTTGGGGACCCAAAAACAACAGGGA 
TTAATGAAACTGCCATTCACCATCCCTGAGCTGGTTCATGCCTCTCCCTGCCGCAGCTCT 
GATGGGGTCTTCTACACAGGCCGGAAGCAGGATGCCTGGTTTGTGGTGGACCCTGAGTCA 
GGGGAGACCCAGATGACACTGACCACAGAGGGTCCCTCCACCCCCCGCCTCTACATTGGC 
CGAACACAGTATACGGTCACCATGCATGACCCAAGAGCCCCAGCCCTGCGCTGGAACACC 
ACCTACCGCCGCTACTCAGCGCCCCCCATGGATGGCTCACCTGGGAAATACATGAGCCAC 
CTGGCGTCCTGCGGGATGGGCCTGCTGCTCACTGTGGACCCAGGAAGCGGGACGGTGCTG 
TGGACACAGGACCTGGGCGTGCCTGTGATGGGCGTCTACACCTGGCACCAGGACGGCCTG 
CGCCAGCTGCCGCATCTCACGCTGGCTCGAGACACTCTGCATTTCCTCGCCCTCCGCTGG 
GGCCACATCCGACTGCCTGGCTCAGGCCCCCGGGACACAGCCACCCTCTTCTCTACCTTG 
GACACCCAGCTGCTAATGACGCTGTATGTGGGGAAGGATGAAACTGGCTTCTATGTCTCT 
AAAGCACTGGTCCACACAGGAGTGGCCCTGGTGCCTCGTGGACTGACCCTGGCCCCCGCA 
GATGGCCCCACCACAGATGAGGTGACACTCCAAGTCTCAGGAGAGCGAGAGGGCTCACCC 
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AGCACTGCTGTTAGATACCCCTCAGGCAGTGTGGCCCTCCCAAGCCA 

GGACACCACGAGCTACCCCCAGTCCTG^ 

GGGAGTGGAACTGCAGAGACAAGACCTCCAGAGAA 

GAGCTATTGAGCCTGAGCCGAGAGA^CTTTGGGACTCC^ 

ACTCCAGACTCTTACTTGGGGCTGGGAC^ 

GTCCTCCTGGGAGGGTGGATTCTCTTTGTGATGAGG CCAGTC CCTGCACTCG 
ACCCCCCTGGCACCTGCAGACTTTGCT^ 

GGGGCCAGCCGGAGGAGCCAGAAGAGGCTTCAGAGTCC TTCAAT CCCAAGGAC 
„, 7\ i-rr'Tr; A AGCTGAGCAACTCACCGTAGTGGGG AAuA J. i wT __. r „ &raG GCA 



GACGACCCTGAAGCTGAGC^^ 

gtggctgtcaagcggctcctccgcgagtg™ 



GTGCTGGGCCGCGGGGCAGGCGGGACJTT 
CTGCAGGAGTCTGACAGGCACCCCAACGTG 



CAGTTCCACTACATTGCCCTGGAGCTCTGCCG^GCCTCC 
CCGGACCTGGATCGCGGGGGTCTGGAGCCCGAG^ 
CTGGCCCACCTGCACTCTTTACACATAGTG 
ATCACCGGGCCTGACAGCCAGGGCCTGGGCAGAGT^ 
AAGAAGCTGCCTGCTGGCCGCTGTAGCT^ 
GGCTGGATGGCGCCCGAGCTTCTGCAGCTCC^ 

GACATCTTCTCTGCAGGCTGCGTG^ 
GGAGACAGTCTTTATCGCCAGGCAAACATCCTCACAG^ 

G AGGAAG AGGT C CACG AC AAGGTGGTT GC C CGGG AC CT G ^ ^ ^„j, q^^^; G G AG CAGA 

CTGCCGCAGCCACGCCCCTCTGCCCCCCAGGTGC^ 

GCCAAGCAACTCCAGTTCTTCCAGGACGTC^ 

GAGCCCCTGGTGAGGGCACTGGAGGCGGGAGG 

GAGCACATCTCCATGCCGCTGCAGACAGATCTC^^ 

TCAGTGCGAGACCTGCTCCGTGCTC^ 
GTTGAGGTGCGACAGGCACTCGGCCAAGTCCCT^ 

GGGAGGTGA 

SEQ ID NO: 7 9_ HGP - 6 6444 ^^^orrrrGTATGTGTTGGTGCTAGAGGCAGCTGC 
GGAGGGTTCGAATTGCAACC^CAGCTGCCGGGCG^ 

AGGGTCTCGCTGGGGGCCGCTCGGGACCAATTTT^ 

TTCACCTCCGACCTTTCCTTCCAGGCGGTGA^ 
GGAAGGGATCAGTAATTTCAAGACACCAAGCAAATTATCAG 

ATGTTCAACTCCAACTATAAATATCCCGGCCTCTCC^ 

TACTGGGGTAAATGTGTACCTAATGA^ 

GGCTGTAAAAAAGATTAATCCTATATGT^T^^ 

ACTAATGGATGAAGCTAAGATTTTGAAJ^GCCTTCAT 

TGCTTTT ACTG AAGC ^^3^ ^^^^ag CC AGC C AAG AT C C T TTT C C AGC AG C 

GTCTCTAAATC^CTTAATAGAAGAACGATATAAAGL.ua CTGCACCA AGAAAA 

Staattttaaaagttgctttg^^ 

GAAACTGCTTCATGGAGACATAAAGTCTTCA^ATGT ^tatgaCTGTGACTGA 

aattaaaatctgtgatgtaggagtctctc^ 

CCCTGAGGCTTGTTACATTGGCACAGAGCCA 
TGGTGTTATTACTGACAAGGCAG^CATATTT^CTT^ 
GACTTTATCGATTCCACACATTAATCTTTCAAAT^^ 
GATGAAAGTGATTTTGATGATGA^GC^ 



TAATATGGAAGAACTG 
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FIGURE 2MMM 

TAATGAAGACCCTAAAGATCGTCCTTCTGCTGCACACATTGTTGAAGCTCTGGAAACAGA 

TGTCTAGTGATCATCTCAGCTGAAGTGTGGCTTGCGTAAATAACTGTTTATTCCAAAATA 

TTTACATAGTTACTATCAGTAGTTATTAGACTCTAAAATTGGCATATTTGAGGACCATAG 

TTTCTTGTTAACATATGGATAACTATTI'CTAATATGAAATATGCTTATATTGGCT G 

CACTTGGAATTGTACTGGGTTTTCTGTAAAGTTTTAGAAACTAGCTACATAAGTACTTTG 

ATACTGCTCATGCTGACTTAAAACACTAGCAGTAAAACGCTGTAAACTGTAACATTAAAT 

TGAATGACCATTACTTTTATTAATGATCTTTCTTAAATATTCTATATTTTAATGGATCTA 

CTGACATTAGCACTTTGTACAGTACAAAATAAAGTCTACATTTGTTTAAAACACTGAACC 

TTTTGCTGATGTGTTTATCAAATGATAACTGGAAGCTGAGGAGAATATGCCTCAAAAAGA 

GTAGCTCCTTGGATACTTCAGACTCTGGTTACAGATTGTCTTGATCTCTTGGATCTCCTC 

AGATCTTTGGTTTTTGCTTTAATTTATTAAATGTATTTTCCATACTGAGTTTAAAATTTA 

TTAATTTGTACCTTAAGCATTTCCCAGCTGTGTAAAAACAATAAAACTCAAATAGGATGA 

TAAAGAATAAAGGACACTTTGGGTACCAGAAGGTGTCTCAGCATTATTTTATACTTC 

SEQ ID NO: 80_AA449542_M 

ATCTCCAAGAGGGTTGTCTCATTCTCCTTGGGCCGTGAAAAAGATAAGTCTTTTATGCGA 

TGATCATTATCGAACTGTGTATCAGAAGAGACTAACTGATGAAGCTAAGATTTTAAAAAA 

CCTTAATCACCCAAACATTATAGGATATCGTGCTTTTACTGAAGCCAGTGATGGTAGTCT 

GTGCCTTGCTATGGAGTATGGAGGTGAAAAGTCTCTGAATGACTTAATAGAAGAGCGGAA 

CAAAGACAGTGGAAGTCCTTTTCCAGCAGCTGTAATTCTCAGAGTTGCTTTGCACATGGC 

CAGAGGGCTAAAGTACCTGCACCAAGAAAAGAAGCTGCTTCATGGAGACATAAAGTCTTC 

AAATGTTGTAATTAAAGGTGATTTTGAAACAATTAAAATCTGTGATGTAGGAGTCTCTCT 

GCCATTGGATGAAAATATGACTGTGACTGATCCTGAGGCCTGTTATATTGGTACTGAGCC 

ATGGAAACCCAAGGAAGCGTTGGAAGAAAATGGCATCATTACTGACAAGGCAGATGTGTT 

TGCTTTTGGCCTTACTCTGTGGGAAATGATGACTTTATGTATTCCACACGTCAATCTTCC 

AGATGATGATGTTGATGAAGATGCAACCTTTGATGAGAGTGACTTCGATGATGAAGCATA 

TTATGCAGCTCTGGGGACAAGGCCATCCATCAACATGGAAGAGCTGGATGACTCCTACCA 

GAAGGCCATTGAACTCTTCTGTGTGTGCACTAATGAGGATCCTAAAGATCGCCCGTCTGC 

TGCACACATCGTTGAAGC.TTTGGAACTAGATGGCCAATGTTGTGGTCTAAGCTCAAAGCA 

TTAACTTGTATGGGAACTGTTAACTAGATATATGTAGTTAATATAACTTATGGTAGCTAG 

ATTCTAGAAGTAGCTTTAACACTAGTGACCCCTGTCTAAGATGACTTAAGAATCAAGGGA 

CCATTGCTTTGTTACAGATCTTTTTAGATATTCTTGCTTCTTTAGTGGGTTACTAAAAAT 

TTCACTACGTACATGTGGTACAGATATCTGTCTGCTCATAGTGTCAGTCCTTCAGCTGGC 

CTGTCAGCCCATGCGCCCTGGGACTTGAGAAGAGTTCATAAACGTAGCTCCTAGGGTGTC 

TTGCCTCTCTACACTTAGCTTCTAATTTATTACTTTGTTTCTACTGATTGTGTCTTAAGT 

CTTTTAAAATAAATGTAAGAATAAACAATAAAAGACAGTTTTAGTACCAGG 

SEQ ID NO: 81_5R57_10_2_M TESK2_M 

GCTGCTGGACAGTGACTTGTATTTACCGTGGACTGTGAGAGTGAAACTGGCCTATGGCAT 

AGCAGTGGGCCTCAGCTACCTTCACTTCAAAGGCATTTTCCATCGGGACCTCACATCAAA 
GGTGTGAAGGCTTTGCTTTC 

SEQ ID NO: 8 2_AA2 3 2 2 5 3_H 

ATGTCGTCTCTCGGTGCCTCCTTTGTGCAAATTAAATTTGATGACTTGCAGTTTTTTGAA 
AACTGCGGTGGAGGAAGTTTTGGGAGTGTTTATCGAGCCAAATGGATATCACAGGACAAG 
GAGGTGGCTGTAAAGAAGCTCCTCAAAATAGAGAAAGAGGCAGAAATACTCAGTGTCCTC 
AGTCACAGAAACATCATCCAGTTTTATGGAGTAATTCTTGAACCTCCCAACTATGGCATT 
GTCACAGAATATGCTTCTCTGGGATCACTCTATGATTACATTAACAGTAACAGAAGTGAG 
GAGATGGATATGGATCACATTATGACCTGGGCCACTGATGTAGCCAAAGGAATGCATTAT 
TTACATATGGAGGCTCCTGTCAAGGTGATTCACAGAGACCTCAAGTCAAGAAACGTTGTT 
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ATAGCTGCTGATGGAGTATTGAAGATCTGTGACTTTGGTGCCTCTCG 
AAAAACGAGAGATTAACCATTCC^GCACT^ 

^TTGGGAAGCTGATGCC^GA^CG^CCATCATTC TTCCTACACAACAA G 
GAGTCCATGTCAAATGACACGAGCCTTCCTGACAAG1 GAAACTAGAGC GTGAT 

ATGAGTGTATATGCAAGCTTGTTTA^GA^CAACAT GCATATCATTC ACTTC 

A^SgACTCAGGAGGTGAACCTG^^ 
GTTTTTGGTTTTCACTTGAAACCAGGAACTCGCCCAC^ 

ATGGAGATGGATGGGGATGAAATTGCAATAACCTACAIA^ TAATGGAGAAG TGG 
CCTGGAAGCAGGTCCGACTCA^TGCTGATTGCCA ^ TCCTATTC TC^TCACCS 



TATG 1 



TGA 

SEQ ID NO: 8 3_AI 3 7513 7_H p>r tgTACTGATGAATGGAAGAAAAAAGTC 

a?gggaaattataaatctagacc^c^^ 
mtgaatcatatgttatc^ 



ga?aga^ccctccacctagcatct™^ 

gaagaaggcagcaaagcagatgtgaatgctcaagataa TGCAAAGT gatttggaa 
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GG C AAA TT TG AA GTTGCCAAGGAAATC AT CC AAA TATCAGGAACAGAAAGTCTG AC TAAG 

GAAAACATCTTCAGTGAAACAGCTTTTCATAGTGCTTGTACCTATGGCAAGAGCATTGAC 

CT AG T C AAATTTCTTCTTGATCAGT^ATGT CAT AAA CAT CAACC AC CAAG G AAGG G AT GGG 

CACACTGGATTACACTCTGCTTGCTACCACGGTCACATTCGCCTGGTTCAGTTCTTACTG 

GATAATGGAGCTGATATGAATCTAGTGGCTTGTGATCCCAGCAGGTCTAGTGGTGAAAAA 

GATGAGCAGACATGTTTGATGTGGGCTTATGAAAAAGGGCATGATGCCATTGTCACACTC 

CTGAAGCATTATAAGAGACCACAAGATGAATTGCCCTGTAATGAATATTCTCAGCCTGGA 

GGAGATGGCTCCTATGTGTCTGTTCCATCACCCTTGGGGAAGATTAAAAGCATGACAAAA 

GAGAAGGCAGATATTCTCCTCCTAAGAGCTGGATTGCCTTCACATTTCCATCTTCAGCTC 

TCAGAAATTGAGTTCCATGAGATTATTGGCTCAGGTTCTTTTGGGAAAGTATATAAAGGA 

CGATGCAGAAATAAAATAGTGGCTATAAAACGTTATCGAGCCAATACCTACTGCTCCAAG 

TCAGATGTGGATATGTTTTGCCGAGAGGTGTCCATTCTCTGCCAGCTCAATCATCCCTGC 

GTAATTCAGTTTGTGGGTGCTTGCTTGAATGATCCCAGCCAGTTTGCCATTGTCACTCAA 

TACATATCAGGGGGTTCTCTGTTCTCCCTCCTTCATGAGCAGAAGAGGATTCTTGATTTG 

CAGTCTAAATTAATTATTGCAGTAGATGTTGCCAAAGGCATGGAGTACCTTCACAACCTG 

ACACAGCCAATTATACATCGTGACTTGAACAGTCACAATATTCTTCTCTATGAGGATGGG 

CATGCTGTGGTGGCAGATTTTGGAGAATCAAGATTTCTACAGTCTCTGGATGAAGACAAC 

ATGACAAAACAACCTGGGAACCTCCGTTGGATGGCTCCTGAGGTGTTCACGCAGTGCACT 

CGGTACACCATCAAAGCAGATGTCTTCAGCTATGCTCTGTGTCTGTGGGAAATTCTCACT 

GGCGAAATTCCATTCGCTCATCTCAAGCCAGCGGCTGCGGCAGCAGACATGGCTTACCAC 

CACATCAGACCTCCCATTGGCTATTCCATTCCCAAGCCCATATCATCTCTGCTGATACGA 

GGGTGGAACGCATGTCCTGAAGGAAGACCCGAATTTTCTGAAGTTGTCATGAAGTTAGAA 

GAGTGTCTCTGCAACATTGAGCTGATGTCTCCTGCATCAAGTAACAGCAGTGGGTCTCTC 

TCACCTTCTTCTTCTTCTGATTGCCTGGTGAACCGGGGAGGACCTGGCCGGAGTCATGTG 

GCAGCATTAAGAAGTCGTTTCGAATTGGAATATGCTCTAAATGCAAGGTCCTATGCTGCT 

TTGTCCCAAAGTGCTGGACAATATTCCTCTCAAGGTCTGTCTTTGGAGGAGATGAAAAGA 

AGTCTTCAATACACACCCATTGACAAATATGGCTATGTATCCGATCCCATGAGCTCAATG 

CATTTTCATTCTTGCCGAAATAGTAGCAGCTTTGAGGACAGCAGCTGA 

SEQ ID NO: 84_H97685_H 

ATGATTTCTTGCCTGTNATAACCTATGCACTCACAAAGATGAACTCTCTGAGAGGGATGA 

GCAAGAGCTTCAGGAAATCCGAAAGTATTTCTCCTTTCCTGTATTCTTTTTCAAAGTGCC 

GAAACTGGGCTCGGAGATAATAGACTCCTCAACCAGGAGAATGGAGAGCGAAAGATCACC 

GCTTTATCGCCAGCTAATTGACCTGGGCTATCTGAGCAGCAGTCACTGGAACTGTGGGGC 

TCCTGGCCAGGATACTAAAGCTCAGAGCATGTTGGTGGAACAGAGTGAAAAGCTGAGACA 

CTTGAGCACATTTTCTCACCAGGTGTTACAGACTCGCCTGGTGGATGCAGCCAAGGCCCT 

GAACCTGGTGCACTGCCACTGCCTTGACATCTTTATTAACCAGGCATTTGACATGCAGCG 

GGACCTGCAGATCACTCCCAAACGTCTGGAATATACTCGAAAAAAGGAGAATGAGTTGTA 

TGAATCATTGATGAATATTGCCAACCGAAAGCAGGAGGAAATGAAGGATATGATTGTTGA 

GACACTTAATACCATGAAGGAGGAACTTCTGGATGATGCTACTAACATGGAGTTTAAAGA 

CGTCATTGTCCCTGAGAATGGAGAACCAGTAGGCACCAGAGAGATCAAATGCTGCATCCG 

ACAGATCCAGGAACTCATCATCTCCCGACTTAATCAGGCAGTGGCTAATAAGCTGATCAG 

CTCAGTGGATTACCTGAGGGAAAGCTTCGTCGGAACCCTGGAACGATGTCTGCAGAGCCT 

GGAGAAGTCTCAGGATGTCTCAGTTCACATCACCAGTAATTATCTCAAACAGATCTTAAA 

TGCTGCCTATCATGTTGAAGTCACGTTTCACTCAGGGTCGTCAGTTACAAGGATGCTATG 

GGAGCAAATCAAACAGATCATCCAGCGCATCACATGGGTGAGCCCACCTGCCATCACTCT 

GGAATGGAAGAGGAAGGTGGCCCAGGAAGCCATTGAGAGCCTCAGCGCCTCCAAATTGGC 

TAAGAGCATTTGCAGCCAATTCCGGACTCGGCTCAATAGTTCCCACGAGGCTTTTGCAGC 

CTCCTTGCGGCAGCTGGAAGCTGGCCACTCAGGCCGGTTAGAGAAAACGGAAGATCTATG 

GCTGAGGGTTCGGAAAGATCATGCTCCCCGCCTGGCCCGCCTTTCTCTGGAAAGCCGTTC 
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WSBBBBm 



ScCCc"^CCA^G^ 
ACAAATGAAAAGGAGGCAGATGTT 

SEQ ID NO: 85 - W20810 -^,^^„.„„ r , TrTCTACAGC TTTGGGATCCTCGTGT 



GGGCA' 



GTGCTGGCTGGCAGAGAAGCTGAGTTGGTAGA 



CAAAGAGGCACAGAAATGGATTGCCCGAGGG 



===== 

TAGCACCACCAAGAACTACTGCCTt-AROii^u aTCACTGCAAGAGCCTGA 
GGGGTAGGGGCTGGCAGCCCTTCCACAAGT^ 

^SSS^cS^Saaag^Sataaacatagcatgttaactgtg 
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CAGTCAATAAGAGACCCAGCATCTATCCCTCCTGAAGAGATGTCTCCAGAATTCACAACT 
CTCCCAGAGTGTCATGGACATGCCCGGGATGCCTTTTCATTTGGAACATTGGTGGAAAGT 
TTGCTCACAATCTTAAATGAACAGGTTTCAGCGGATGTTCTCTCCAGCTTTCAACAGACC 
TTGCACTCAACTTTGCTGAATCCCATTCCAAAATGTCGGCCAGCGCTCTGGAGCTTACTA 
TCTCATGACTTCTTCAGAAATGATTTTCTGGAAGTTGTGAATTTCTTGAAAAGTTTAACA 
TTGAAGAGTGAAGAGGAGAAAACGGAATTCTTTAAATTTCTGCTGGACAGAGTCAGCTGC 
TTGTCAGAGGAATTGATAGCTTCAAGGTTGGTGCCTCTTCTGCTTAATCAGTTGGTGTTT 
GCAGAGCCAGTGGCTGTTAAGAGTTTTCTTCCTTATCTGCTTGGCCCCAAAAAAGATCAT 
GCGCAGGGAGAAACTCCTTGCTTGCTCTCACCAGCCCTGTTCCAGTCACGGGTGATCCCC 
GTGCTTCTCCAGTTGTTTGAAGTTCATGAAGAGCATGTGCGGATGGTGCTGCTGTCTCAC 
ATCGAGGCCTACGTGGAGCACTTCACTCAGGAGCAGCTGAAGAAAGTCATCTTGCCACAG 
GTTTTGCTGGGCCTGCGTGATACTAGCGATTCCATTGTGGCAATTACTCTGCATAGCCTA 
GC AGTG C T GG TCT CT CTGCTTGGACC AG AG GTGGTTGTGGGAGG AG AACGAACCAAG AT C 
TTCAAACGCACTGCCCCAAGTTTTACTAAAAATACTGACCTTTCTCTAGAAGGCGATCCA 
TTTTCTCAGCCTATTAAATTTCCCATAAATGGACTCTCAGATGTAAAAAATACTTCGGAG 
GACAGTGAAAACTTCCCATCAAGTTCTAAAAAGTCTGAGGAGTGGCCTGACTGGAGTGAA 
CCTGAGGAGCCTGAAAATCAAACTGTCAACATACAGATTTGGCCTAGAGAACCTTGTGAT 
GATGTCAAGTCCCAGTGCACTACCTTGGATGTGGAAGAGTCATCTTGGGATGACTGCGAG 
CCCAGCAGCTTAGATACTAAAGTAAACCCAGGAGGTGGAATCACTGCTACAAAACCTGTT 
ACCTCAGGGGAGCAGAAGCCTATTCCTGCTTTGCTTTCACTCACTGAAGAGTCTATGCCT 
TGGAAATCAAGCTTACCCCAAAAGATTAGCCTTGTACAAAGGGGGGATGACGCAGACCAA 
ATCGAGCCGCCAAAAGTGTCATCACAAGAAAGGCCCCTTAAGGTTCCATCAGAACTTGGT 
TTAGGAGAGGAATTCACCATTCAAGTAAAAAAGAAGCCAGTAAAAGATCCTGAGATGGAT 
TGGTTTGCTGATATGATCCCAGAAATTAAGCCTTCTGCTGCTTTTCTTATATTACCTGAA 
CTGAGGACAGAAATGGTCCCAAAAAAGGATGATGTCTCCCCAGTGATGCAGTTTTCCTCA 
AAATTTGCTGCAGCAGAAATTACTGAGGGAGAGGCTGAAGGCTGGGAAGAAGAAGGGGAG 
CTGAACTGGGAAGATAATAACTGGTGA 

SEQ ID NO: 87_AI052250_H 

AGCGGCCGCGGGGGCGGCGGAGGATATGGAGTAAAGCCAGAGTCAGTGGCCAGGCACGAA 
GGCAGAGCAGGAACAGCCAGGAGGCGTTTATTAGGGGGGCGGGGGGAAAGAGCCCCAGCA 
CCGGCCCTCCTGGAAGAAGGAAGAGGTAACTATAACTACCCAATATTGCAGCCATGGAGT 
CCATGCTTAATAAATTGAAGAGTACTGTTACAAAAGTCACAGCTGATGTCACTAGTGCGG 
TAATGGGAATTCCTGTCACTAGAGAATTTGATGTTGGTCGACACATTGCCAGTGGTTGCA 
ATGGGCTAGCTTGGAAGATTTTTAATGGCACAAAAAAGTCAACAAAGCAGGAAGTGGCAG 
TTTTTGTCTTTGATAAAAAACTGATTGACAAGTATCAAAAATTTGAAAAGGATCAAATCA 
TTGATTCTCTAAAACGAGGAGTCCAACAGTTAACTCGGCTTCGACACCCTCGACTTCTTA 
CTGTCCAGCATCCTTTAGAAGAATCCAGGGATTGCTTGGCATTTTGTACAGAACCAGTTT 
TTGCCAGTTTAGCCAATGTTCTTGGTAACTGGGAAAATCTACCTTCCCCTATATCTCCAG 
ACATTAAGGATTATAAACTTTATGATGTAGAAACCAAATATGGTTTGCTTCAGGTTTCTG 
AAGGATTGTCATTGTTGCATAGCAGTGTGAAAATGGTGCATGGAAATATCACTCCTGAAA 
ATATAATTTTGAATAAAAGTGGAGCCTGGAAAATAATGGGTTTTGATTTTTGTGTATCAT 
CAACCAATCCTTCTGAACAAGAGCCTAAATTTCCTTGTAAAGAATGGGACCCAAATTTAC 
CTTCATTGTGTCTTCCAAATCCTGAATATTTGGCTCCTGAATACATACTTTCTGTGAGCT 
GTGAAACAGCCAGTGATATGTATTCTTTAGGAACTGTTATGTATGCTGTATTTAATAAAG 
GGAAACCTATATTTGAAGTCAACAAGCAAGATATTTACAAGAGTTTCAGTAGGCAGTTGG 
ATCAGTTGAGTCGTTTAGGATCTAGTTCACTTACAAATATACCTGAGGAAGTTCGTGAAC 
ATGTAAAGCTACTGTTAAATGTAACTCCGACTGTAAGACCAGATGCAGATCAAATGACAA 
AGATTCCCTTCTTTGATGATGTTGGTGCAGTAACACTGCAATATTTTGATACCTTATTCC 
AAAGAGATAATCTTCAGAAATCACAGTTTTTCAAAGGACTGCCAAAGGTTCTACCAAAAC 
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TGCCCAAGCGTGTCATTGTGCAGAGAATTTTGCCTTGTTTGACTTCAGAATTTGTAAACC 
CTGACATGGTACCTTTTGTTTTGCCCAATGTTCTACTTATTGCTGAGGAATGCACCAAAG 
AAGAATATGTCAAATTAATTCTTCCTGAACTTGGCCCTGTGTTTAAGCAGCAGGAGCCAA 
TCCAGATTTTGTTAATTTTCCTACAAAAAATGGATTTGCTACTAACCAAAACCCCTCCTG 
ATGAGATAAAGAACAGTGTTCTACCCATGGTTTACAGAGCACTAGAAGCTCCTTCCATTC 
AGATCCAGGAGCTCTGTCTAAACATCATTCCAACCTTTGCAAATCTTATAGACTACCCAT 
CCATGAAAAACGCTTTGATACCAAGAATTAAAAATGCTTGCTACAAACATCTTCCCTTGC 
GGTTCGTGTAAATTCATTAAACAACATTGGAGCAGACCTTCTGACTGGCAGTGAGTCCG 

SEQ ID NO: 8 8_AA2 7 8 84 2_H 

GGCGCGCCAGATATCACACGTGCCAAGGGGCTGGCTCAGCCCCGGCTCGGGCGGCCGGAG 
GACCCGGAGCTAAGGCGCCCGAACCCGCGGCGGCGGTGGGGACGATGTGGTTCTTTGCCC 
GGGACCCGGTCCGGGACTTTCCGTTCGAGCTCATCCCGGAGCCCCCAGAGGGCGGCCTGC 
CCGGGCCCTGGGCCCTGCACCGCGGCCGCAAGAAGGCCACAGGCAGCCCCGTGTCCATCT 
TCGTCTATGATGTGAAGCCTGGCGCGGAAGAGCAGACCCAGGTGGCCAAAGCTGCCTTCA 
AGCGCTTCAAAACTCTACGGCACCCCAACATCCTGGCTTACATCGATGGACTGGAGACAG 
AAAAATGCCTCCACGTCGTGACAGAGGCTGTGACCCCGTTGGGAATATACCTCAAGGCGA 
GAGTGGAGGCTGGTGGCCTGAAGGAGCTGGAGATCTCCTGGGGGCTACACCAGATCGTGA 
AAGCCCTCAGCTTCCTGGTCAACGACTGCAGCCTCATCCACAACAATGTCTGCATGGCCG 
CCGTGTTCGTGGACCGAGCTGGCGAGTGGAAGCTTGGGGGCCTGGACTACATGTATTCGG 
CCCAGGGCAACGGTGGGGGACCTCCCCGCAAGGGGATCCCCGAGCTTGAGCAGTATGACC 
CCCCGGAGTTGGCTGACAGCAGTGGCAGAGTGGTCAGAGAGAAGTGGTCAGCAGACATGT 
GGCGCTTGGGCTGCCTCATTTGGGAAGTCTTCAATGGGCCCCTACCTCGGGCAGCAGCCC 
TACGCAACCCTGGGAAGATCCCCAAAACGCTGGTGCCCCATTACTGTGAGCTGGTGGGAG 
CAAACCCCAAGGTGCGTCCCAACCCAGCCCGCTTCCTGCAGAACTGCCGGGCACCTGGTG 
GCTTCATGAGCAACCGCTTTGTAGAAACCAACCTCTTCCTGGAGGAGATTCAGATCAAAG 
AGCCAGCCGAGAAGCAAAAATTCTTCCAGGAGCTGAGCAAGAGCCTGGACGCATTCCCTG 
AGGATTTCTGTCGGCACAAGGTGCTGCCCCAGCTGCTGACCGCCTTCGAGTTCGGCAATG 
CTGGGGCCGTTGTCCTCACGCCCCTCTTCAAGGTGGGCAAGTTCCTGAGCGCTGAGGAGT 
ATCAGCAGAAGATCATCCCTGTGGTGGTCAAGATGTTCTCATCCACTGACCGGGCCATGC 
GCATCCGCCTCCTGCAGCAGATGGAGCAGTTCATCCAGTACCTTGACGAGCCAACAGTCA 
ACACCCAGATCTTCCCCCACGTCGTACATGGCTTCCTGGACACCAACCCTGCCATCCGGG 
AGCAGACGGTCAAGTCCATGCTGCTCCTGGCCCCAAAGCTGAACGAGGCCAACCTCAATG 
TGGAGCTGATGAAGCACTTTGCACGGCTACAGGCCAAGGATGAACAGGGCCCCATCCGCT 
GCAACACCACAGTCTGCCTGGGCAAAATCGGCTCCTACCTCAGTGCTAGCACCAGACACA 
GGGTCCTTACCTCTGCGTTCAGCCGAGCCACTAGGGACCCGTTTGCACCGTCCCGGGTTG 
CGGGTGTCCTGGGCTTTGCTGCCACCCACAACCTCTACTCAATGAACGACTGTGCCCAGA 
AGATCCTGCCTGTGCTCTGCGGTCTCACTGTAGATCCTGAGAAATCCGTGCGAGACCAGG 
CCTTCAAGGCCATTCGGAGCTTCCTGTCCAAATTGGAGTCTGTGTCGGAGGACCCGACCC 
AGCTGGAGGAAGTGGAGAAGGATGTCCATGCAGCCTCCAGCCCTGGCATGGGAGGAGCCG 
CAGCTAGCTGGGCAGGCTGGGCCGTGACCGGGGTCTCCTCACTCACCTCCAAGCTGATCC 

GTTCGCAC CCAAC CACTGCCCCAACAGAAAC CAACATT CC C CAAAGAC CCACGC CTG AAG 
GAGTTCCTGCCCCAGCCCCCACCCCTGTTCCTGCCACCCCTACAACCTCAGGCCACTGGG 
AGACGCAGGAGGAGGACAAGGACACAGCAGAGGACAGCAGCACTGCTGACAGATGGGACG 
ACGAAGACTGGGGCAGCCTGGAGCAGGAGGCCGAGTCTGTGCTGGCCCAGCAGGACGACT 
GGAGCACCGGGGGCCAAGTGAGCCGTGCTAGTCAGGTCAGCAACTCCGACCACAAATCCT 
CCAAATCCCCAGAGTCCGACTGGAGCAGCTGGGAAGCTGAGGGCTCCTGGGAACAGGGTT 
GGCAGGAGCCAAGCTCCCAGGAGCCACCTCCTGACGGTACACGGCTGGCCAGCGAGTATA 
ACTGGGGTGGCCCAGAGTCCAGCGACAAGGGCGACCCCTTCGCTACCCTGTCTGCACGTC 
CCAGCACCCAGCCGAGGCCAGACTCTTGGGGTGAGGACAACTGGGAGGGCCTCGAGACTG 
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ACAGTCGACAGGTCAAGGCTGAGCTGGCCCGGAAGAAGCGCGAGGAGCGGCGGCGGGAGA 
TGGAGGCCAAACGCGCCGAGAGGAAGGTGGCCAAGGGCCCCATGAAGCTGGGAGCCCGGA 
AGCTGGACTGAACCGTGGCGGTGGCCCTTCCCGGCTGCGGAGAGCCCGCCCCACAGATGT 
ATTTATTGTACAAACCATGTSAGCCCGGCCGGCCCAGCCAGGCCATCTCACGTGTACATA 

ATCAGAGCCACAATAAATTCTATTTCAC 
SEQ ID NO: 89_AA599286_H 

ATGGCCTTCATGGAGAAGCCGCCAGCCGGCAAGGTGCTGCTGGACGACACGGTGCCGCTG 

ACAGCAGCCATCGAGGCGAGCCAGAGCCTGCAGTCCCACACGGAATATATTATTCGAGTG 

CAAGGAGGAATTTCTGTGGAAAACAGCTGGCAGATTGTTAGAAGATACAGTGACTTTGAT 

TTGCTTAACAACAGCTTACAGATTGCAGGCCTAAGTCTACCTCTTCCTCCCAAAAAATTG 

ATTGGTAACATGGATCGTGAATTCATAGCTGAAAGGCAGAAAGGTCTTCAGAACTATCTC 

AACGTGATCACAACAAATCATATCTTGTCTAATTGTGAGCTGGTTAAGAAGTTTTTAGAT 

CCAAACAACTATTCCGCAAACTATACTGAGATTGCCTTGCAACAGGTTTCCATGTTCTTC 

CGATCAGAGCCAAAGTGGGAGGTGGTGGAACCTTTGAAAGACATAGGTTGGAGAATAAGG 

AAGAAATATTTCTTGATGAAGATTAAAAATCAGCCAAAGGAACGGCTAGTGTTAAGCTGG 

GCTGACCTTGGCCCAGACAAGTATTTGTCAGATAAAGATTTTCAGTGTCTAATCAAACTT 

CTGCCTTCTTGTTTGCACCCTTACATCTATCGGGTTACCTTTGCCACAGCTAATGAATCC 

TCAGCGTTGCTAATTAGGATGTTTAACGAAAAGGGAACATTGAAGGATCTGATCTACAAG 

GCAAAACCAAAAGACCCATTTCTAAAGAAGTACTGCAACCCTAAGAAGATTCAGGGCCTG 

GAACTCCAGCAAATAAAAACATATGGACGGCAAATATTAGAGGTACTGAAGTTTCTTCAT 

GACAAGGGATTCCCTTATGGGCATCTTCACGCCTCCAATGTGATGCTCGATGGGGACACT 

TGCCGGCTGCTGGACCTTGAGAATTCCTTATTGGGCCTGCCTTCCTTCTACCGATCTTAT 

TTTTCACAATTCAGGAAAATCAATACATTGGAAAGTGTGGATGTCCACTGCTTTGGCCAC 

TTACTGTATGAAATGACTTATGGACGACCGCCAGACTCGGTGCCTGTGGACTCCTTCCCT 

CCTGCCCCGTCCATGGCTGTGGTGGCCGTGTTGGAGTCTACGCTGTCTTGTGAAGCCTGT 

AAAAATGGCATGCCTACCATCTCCCGGCTCTTACAGATGCCATTATTCAGCGATGTTTTA 

CTAACCACTTCTGAAAAACCACAGTTTAAGATCCCTACAAAGTTAAAAGAGGCATTGAGA 

ATTGCCAAAGAATGTATAGAGAAGAGACTAATTGAGGAACAGAAACAGATTCACCAGCAT 

CGAAGACTGACAAGAGCTCAGTCCCACCATGGATCTGAGGAGGAAAGAAAAAAAAGAAAG 

ATTTTAGCTCGAAAGAAGTCAAAACGATCTGCTCTTGAAAATAGTGAAGAGCATTCAGCG 

AAGTACAGCAACTCCAATAATTCAGCAGGATCTGGGGCCAGCTCACCTCTCACGTCCCCG 

TCATCGCCAACTCCACCCTCTACATCAGGGATATCTGCATTACCTCCACCTCCTCCACCT 

CCACCACCACCAGCAGCTCCCTTGCCTCCTGCGAGCACCGAGGCACCTGCCCAGCTCTCG 

TCTCAGGCTGTGAATGGCATGAGCCGAGGGGCCTTGCTCAGCTCCATCCAGAATTTCCAA 

AAAGGAACTTTGAGGAAAGCCAAACCTGTGATCACAGTGCTCCGAAGATCGGCTGAAGCT 

TCCTGTTTACACTTGGAGGGAAAAGTTCTTTTTTATTCCTACTCACCCCTACCCCCCAAC 

TACCCTCTTCCTGGGAAAGTAATTGCTGAGCCAGTACAGCCACAAACAGTACTATTTTGC 

AGATGCTCATGTAAGCAGCTTTTCGAGAGAAATAATTCTTTAAGCAGAATAAAGTTAGGC 

TGGCATGCAAAAAAAAAAAAAAAAAAAAA 
SEO ID NO: 90 AA425725_H 

ATGAGCGCCAGCACGGGCGGTGGTGGGGACAGCGGCGGCAGCGGCGGCAGTAGCAGCAGC 
TCACAGGCCTCCTGCGGGCCCGAGTCCTCGGGCTCCGAACTAGCCCTGGCCACACCGGTG 
CCTCAGATGCTGCAGGGCCTTCTGGGCTCCGACGACGAGGAACAGGAAGACCCCAAAGAC 
TACTGCAAGGGCGGCTACCACCCTGTGAAGATCGGCGACGTGTTCAATGGGCGGTACCAC 
GTGGTGCGCAAACTGGGCTGGGGCCACTTCTCCACCG.TCTGGCTCTGCTGGGACATCCAG 
CGCAAGCGCTTTGTGGCCCTCAAAGTGGTGAAGAGTGCGGGGCATTACACGGAGACAGCT 
GTGGATGAGATCAAGCTCCTGAAATGTGTCCGGGACAGCGACCCCAGTGACCCCAAAAGA 
GAGACCATTGTCCAGCTCATTGATGACTTCAGGATCTCAGGAGTCAATGGAGTCCATGTG 
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TGCATGGTGCTGGAGGTGCTGGGCCACCAGCTCCTCAAATGGATCATCAAGTCCAACTAC 
CAGGGCCTGCCCGTGCCCTGCGTGAAGAGCATCGTGAGGCAGGTGCTGCACGGCCTGGAC 
TACCTCCACACCAAGTGCAAGATCATCCACACGGACATCAAGCCCGAGAACATCTTGCTG 
TGTGTGGGGGACGCTTACATCAGGCGCCTGGCTGCCGAGGCCACGGAGTGGCAACAGGCA 
GGGGCGCCGCCCCCCTCCCGCTCCATAGTCAGCACTGCCCCCCAGGAGGTCTTGACCGGT 
AAGCTGTCCAAAAACAAGAGGAAGAAGATGAGGCGCAAACGGAAACAGCAGAAGCGGCTG 
CTGGAGGAGCGGCTGCGGGACCTGCAGAGGCTGGAGGCCATGGAGGCTGCCACCCAGGCT 
GAGGACTCTGGCTTGAGACTAGACGGGGGCAGCGGCTCCACATCCTCTTCAGGCTTCTCC 
GGCTCCCTCTTCTCTCCTGCCTCCTGCTCCATCCTCTCCGGCTCGTCCAATCAGCGAGAG 
ACCGGGGGCCTCCTGTCGCCTAGCACACCATTCGGTGCCTCGAACCTCCTGGTGAACCCC 
CTGGAGCCCCAAAATGCAGATAAGATCAAGATCAAGATCGCAGACCTGGGCAACGCCTGC 
TGGGTGCACAAGCACTTCACGGAAGACATCCAGACTCGGCAGTACCGGGCCGTCGAGGTG 
CTGATCGGCGCCGAATACGGCCCCCCGGCAGACATCTGGAGCACAGCCTGCATGGCCTTC 
GAGCTGGCCACTGGTGACTACCTGTTCGAGCCGCATTCTGGAGAAGACTACAGTCGTGAT 
GAGGACCACATCGCTCACATAGTGGAGCTTCTGGGGGACATCCCCCCAGCCTTCGCCCTC 
TCAGGCCGCTATTCCCGGGAGTTCTTCAACCGGAGAGGAGAGCTGCGGCACATCCACAAT 
CTCAAGCACTGGGGCCTGTACGAGGTACTCATGGAAAAGTACGAGTGGCCCCTAGAGCAG 
GCCACACAGTTCAGCGCCTTTCTGCTGCCCATGATGGAGTACATCCCCGAAAAGCGGGCC 
AGTGCCGCTGACTGCCTCCAGCACCCCTGGCTCAACCCCTAG 

SEQ ID NO: 91_SGK022_H 

TCTGGCCCTGTCCCTCCCCACCACCCGCCGCTGTGTCCAGACAGAGAATGTTCTAACGCT 
GGGGGCGGCTGCGGATGAAGTCCTTGGGGAGAAAAGGAGCAGGCCAAGGGCGATGGTGGA 
GTAGAGCTGCCTCTCAGAGGCAGCATGAGCTGAGAGGGTGATAGGAAGGCGGCGCTAGAC 
AGCATGGAGGACTTTCTGCTCTCCAATGGGTACCAGCTGGGCAAGACCATTGGGGAAGGG 
ACCTACTCAAAAGTCAAAGAAGCATTTTCCAAAAAACACCAAAGAAAAGTGGCAATTAAA 
GTTATAGACAAGATGGGAGGGCCATCAGAGTTTATCCAGAGATTCCTCCCTCGGGAGCTC 
CAAATCGTCCGTACCCTGGACCACAAGAACATCATCCAGGTGTATGAGATGCTGGAGTCT 
GCCGACGGGAAAATCTGCCTGGTGATGGAGCTCGCTGAGGGAGGGGATGT-CTTTGACTGC 
GTGCTGAATGGGGGGCCACTGCCTGAAAGCCGGGCCAAGGCCCTCTTCCGTCAGATGGTT 
GAGGCCATCCGCTACTGCCATGGCTGTGGTGTGGCCCACCGGGACCTCAAATGTGAGAAC 
GCCTTGTTGCAGGGCTTCAACCTGAAGCTGACTGACTTTGGCTTTGCCAAGGTGTTGCCC 
AAGTCACACCGGGAGCTGAGCCAGACCTTCTGCGGCAGTACAGCCTATGCTGCCCCCGAG 
GTGCTGCAGGGCATTCCCCACGATAGCAAAAAAGGTGATGTCTGGAGCATGGGTGTGGTC 
CTGTATGTCATGCTCTGTGCCAGCCTACCTTTTGACGACACAGACATCCCCAAGATGCTG 
TGGCAGCAGCAGAAGGGGGTGTCCTTCCCCACTCATCTGAGCATCTCGGCCGATTGCCAG 
GACCTGCTCAAGAGGCTCCTGGAACCCGATATGATCCTCCGGCCTTCAATTGAAGAAGTT 
AGTTGGCATCCATGGCTAGCAAGCACTTGATAAAAGCAATGGCAAGTGCTCTCCAATAAA 

GTAGGGGGAGAAAGCAAA 

SEQ ID NO: 92_AA060026_M SGK022_M 

CAGACGGAGAATGTTCTAGCCCTGGAGGCAGCTGTGAATGAAGTCCTTGGGGGGAAAAGA 
AGCAGGCCGAGGGCGATGGTGGAGTAGAGCTGCCTCGCAGAGGCAGCATGAGCTGAGAGG 
GTGACAAGAAGGAGGCGCTACACAGCATGGAGGACTTTCTACTCTCCAATGGGTATCAGC 
TGGGCAAGACCATTGGGGAAGGGACCTACTCAAAAGTCAAAGAAGCATTTTCCAAAAAAC 
ATCAAAGAAAAGTGGCAATTAAAATTATAGACAAGATGGGAGGGCCAGAAGAGTTTATCC 
AGAGATTCCTGCCTCGTGAGCTCCAGATTGTCCGTACCCTGGACCACAAAAACATCATCC 
AGGTGTATGAGATGCTGGAGTCAGCAGATGGAAAAATCTACCTGGTGATGGAACTGGCTG 
AGGGAGGGGATGTCTTTGACTGTGTGCTGAACGGAGGGCCACTTCCCGAGAGCCGGGCCA 
AGGCCCTCTTCCGCCAGATGGTTGAGGCTATTCGCTATTGCCATGGCTGTGGCGTGGCCC 
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FIGURE 2UUU 

ACCGGGACCTTAAGTGTGAGAACGCCTTGTTGCAGGGCTTCAACCTGAAGCTGACCGACT 
TTGGCTTTGCCAAGGTGCTACCCAAGTCACGCAGGGAGCTGAGCCAGACCTTCTGTGGCA 
GCACAGCCTATGCCGCCCCTGAGGTGCTACAGGGCATACCCCATGATAGCAAGAAAGGTG 
ATGTCTGGAGCATGGGTGTGGTCCTGTATGTAATGCTCTGTGCAAGTeTACCTTTTGATG 
ACACAGATATCCCCAAGATGCTGTGGCAGCAGCAGAAGGGGGTGTCCTTCCCCACTCATT 
TGGGCATCTCAACCGAATGCCAGGACCTGCTCAAGCGGCTCCTGGAACCAGACATGATAC 
TCCGGCCTTCAATCGAAGAAGTTAGTTGGCACCCATGGCTAGCAAGCACTTGATAAAAGC 

AATGGCAAGTCCTCCCCAATAAAGTAGGGGGAGAAAGCAAACTG 

cpn TD NO- 93 AA399669 H „ « ' 

c?cccaaagtgct5ggattaca5gcgtgagccaccgcgcccggccgcacttcattctcaa 

GTTTTGTGGCCAACGATGGATAGGAGGTGGATTGTGATGTATTCGGAACATGGGACCTTG 
AGGAGTTCCGTAACCAAAAGGAGAAAGTAACAACAGCCAGTGGAGACAAAAAGAACTGCT 
TCTCTTTCTTTCCCCCTCCAAGTTCCTAGTGGAGGGCTGAGTCCAGCATCCCAGACTCGT 
GTGACTATATAGGCAAGCATTTGGGGACCTACTTCACTTTGATACCCTAGCCTTCAGCAG 
CTCAAGGTGTTGGCCTTTGGATAGGAGGCTTCCAAGTAGTAAAGCTCCCTGCTCTCAGCA 
AGCCCAACACCATGGGGAAGGGAGATGTCTTAGAGGCAGCACCAACCACCACAGCCTACG 
ATTCCCTCATGGATGAATATGGTTATGAGGTGGGCAAGGCCATTGGCCATGGCTCCTATG 
GGTCGGTATATGAGGCTTTCTACACAAAGCAGAAGGTTATGGTGGCAGTCAAGATCATCT 
CAAAGAAGAAGGCCTCTGATGACTATCTTAACAAGTTCCTGCCCCGTGAAATACAGGTAA 
TGA^AGTCTTGCGGCACAAGTACCTCATCAACTTCTATCGGGCCATTGAGAGCACATCTC 
GAGTATACATCATTCTGGAACTGGCTCAGGGTGGTGATGTCCTTGAATGGATCCAGCGCT 

acgSgotgctctgagccccttgctggcaagtggttctc 

CCTACCTGCACAGCAAGAGCATCGTGCACCGGGACTTAAAGTTGGAGAACCTGTTGCTGG 

aSSgtSggag^ 

AGCCTGTGGGTTGTAGCCCTKCTTACCGCCAAGTGAACTGCTTTTCCCACCTCAGCCAGA 

c?S?tgtggcagctttgcttacgcttgcccagagatcttacgaggcttgccctacaacc 

CTTTCCTGTCTGACACCTGGAGCATGGGCGTCATCCTTTACACTCTAGTGGTCGCCCATC 
TGCCCTTTGATGACACCAATCTCAAAAAGCTGCTAAGAGAGACTCAGAAGGAGGTCACTT 
TCCCAGCTAACCATACCATCTCCCAGGAGTGCAAGGTCCAACTGCTCATTGCCTGTGTGG 
CACA^TGGAGAAAAACTCAGGCAAGACCTCTCTCTCCCCTGCTCTAGAACCTGATCCTCC 

Satc^acgccaagccactaagcgtgccaccattctggacatcatcaaggattcc^ 
?gc?cSgttccagcctgagcaacccacccatgagatcaggctgcttgaggccatgtgcc 

IgSc^SaSccactaaacagcaccaatccttgcaaattacgacctgaa^ 
SgSgg^taagagaggagcaaagcaggaggtcttgggctaaaaatcttttttaccaa 

aaataaatctaagtctgatttagtttcatcaaaaaaa 
g^c^tc^gacgot^ 

gS^gSgacggcagcggcgccagtcgctcctggcaccatgg 
a^gga^ga^g^gttacatcgtaggcatcaatcttggcaagggttcctacgcaaaagtcaa 

a^Sg^c^ctctgagcgcctcaagttcaatgtggctgtcaagatcatcgaccgcaggaa 

a^caccSctgactttgtggagagattccttcctcgggagatggacatcctggcaactgt 

caa^cacggctccatcatcaagacttacgagatctttgagacctctgacggacggatcta 

c^c^cItggagcttggcgtccagggcgacctcctcgagttcatcaagtgccagggagc 

otg^?gaggacgtggcacgcaagatgttccgacagctctcctccgccgtcaagtactg 

c^cScctggac^tcgtccaccgggacct 

cScaacatcaagctgtctgactttggcttctccaagcgctgcctgcgggacagcaatgg 

Sgca^ca?ot?Lcaagaccttctgcgggtcggcagcatatg^ 
gcaSaSca^cccctaccagcccaaggtgtatgacatctggagcctgggcgtg^^ 
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FIGURE 2VVV 

CATCATGGTCTGCGGCTCCATGCCCTATGACGACTCCGACATCAGGAAGATGCTGCGTAT 

CCAGAAGGAGCACCGTGTGGACTTCCCGCGCTCCAAGAACCTGACCTGCGAGTGCAAGGA 

CCTCATCTACCGCATGCTGCAGCCCGACGTCAGCCAGCGGCTCCACATCGATGAGATCCT 

CAGCCACTCGTGGCTGCAGCCCCCCAAGCCCA!aAGCCACGTCTTCTGCCTCCTTCAAGAG " 

GGAGGGGGAGGGCAAGTACCGCGCTGAGTGCAAACTGGACACCAAGACAGGCTTGAGGCC 

CGACCACCGGCCCGACCACAAGCTTGGAGCCAAAACCCAGCACCGGCTGCTGGTGGTGCC 

CGAGAACGAGAACAGGATGGAGGACAGGCTGGCCGAGACCTCCAGGGCCAAAGACCATCA 

CATCTCCGGAGCTGAGGTGGGGAAAGCAAGCACCTAGCATGACAATGGC CC CGTTGTGTG 

TGGTGGGGGTCGGGGTTGGGGGGCATGGTGCAGTCGGCCTTCACGTAAACTAAGTAGGCA 

GGTAGGATCTGAAGAAGGCACAGGTGCAAGTAAAATTCGTCAATTAAACCACTATTTTGA 

TT 

SEQ ID NO: 95_AA88 3 975_H 

ATGTCGGGAGACAAACTTCTGAGCGAACTCGGTTATAAGCTGGGCCGCACAATTGGAGAG 
GGCAGCTACTCCAAGGTGAAGGTGGCCACATCCAAGAAGTACAAGGGTACCGTGGCCATC 
AAGGTGGTGGACCGGCGGCGAGCGCCCCCGGACTTCGTCAACAAGTTCCTGCCGCGAGAG 
CTGTCCATCCTGCGGGGCGTGCGACACCCGCACATCGTGCACGTCTTCGAGTTCATCGAG 
GTGTGCAACGGGAAACTGTACATCGTGATGGAAGCGGCCGCCACCGACCTGCTGCAAGCC 
GTGCAGCGCAACGGGCGCATCCCCGGAGTTCAGGCGCGCGACCTCTTTGCGCAGATCGCC 
GGCGCCGTGCGCTACCTGCACGATCATCACCTGGTGCACCGCGACCTCAAGTGCGAAAAC 
GTGCTGCTGAGCCCGGACGAGCGCCGCGTCAAGCTCACCGACTTCGGCTTCGGCCGCCAG 
GCCCATGGCTACCCAGACCTGAGCACCACCTACTGCGGCTCAGCCGCCTACGCGTCACCC 
GAGGTGCTCCTGGGCATCCCCTACGACCCCAAGAAGTACGATGTGTGGAGCATGGGCGTC 
GTGCTCTACGTCATGGTCACCGGGTGCATGCCCTTCGACGACTCGGACATCGCCGGCCTG 
CCCCGGCGCCAGAAACGCGGCGTGCTCTATCCCGAAGGCCTCGAGCTGTCCGAGCGCTGC 
AAGGCCCTGATCGCCGAGCTGCTGCAGTTCAGCCCGTCCGCCAGGCCCTCCGCGGGCCAG 
GTAGCGCGCAACTGCTGGCTGCGCGCCGGGGACTCCGGCTAG 

SEQ ID NO: 96_AA90544 6_H 

CTGGTAGAGAACAGGGGCTGGTGCCAAGGCCCATGGAGATGAGAAAACGGAAGACAGGGA 
TCATGGAAAGAATTGTGGGGTCAGGGGACAGTGGCGGGAGGAGCTGGCTCACCACCCTGT 
GGACAAATCAGGCCTTATAATTTGTGATTCTGTGGCTTTGTCTAAAAGTCCATAAAGCAC 
CTTGATATCCAGTCTCACAGACTGCTCACAACAGTCCACAAGGCTGGTGGGGAGTGCTTC 
TTTTGAATGATATACTAACGACAAAAATAATAGAAGTGAACATTCTTTGCAATGTCCAAG 
CAGCTAGACACACTTAAGACCATTAAGAAAGCCAAGAAATAAGACCCAGACAAGGTGGGC 
AGAAGTTGGAAGGCAGGAGACAGGTGTGAGGAGGTGGGCCTTTCTGATCTGCCAGCCCAT 
CTCTCCTCCCCTTACTTCCTCAGAGTTTATCCAGAGATTCCTCCCTCGGGAGCTCCAAAT 
CGTCCGTACCCTGGACCACAAGAACATCATCCAGGTGTATGAGATGCTGGAGTCTGCCGA 
CGGGAAAATCTGCCTGGTGATGGAGCTCGCTGAGGGAGGGGATGTCTTTGACTGCGTGCT 
GAATGGGGGGCCACTGCCTGAAAGCCGGGCCAAGGCCCTCTTCCGTCAGATGGTTGAGGC 
CATCCGCTACTGCCATGGCTGTGGTGTGGCCCACCGGGACCTCAAATGTGAGAACGCCTT 
GTTGCAGGGCTTCAACCTGAAGCTGACTGACTTTGGCTTTGCCAAGGTGTTGCCCAAGTC 
ACACCGGGAGCTGAGCCAGACCTTCTGCGGCAGTACAGCCTATGCTGCCCCCGAGGTGCT 
GCAGGGCATTCCCNNCAAGATGCTGTGGCAGCAGCAGAAGGGGGTGTCCTTCCCCACTCA 
TCTGAGCATCTCGGCCGATTGCCAGGACCTGCTCAAGAGGCTCCTGGAACCCGATATGAT 
CCTCCGGCCTTCAATTGAAGAAGTTAGTTGGCATCCATGGCTAGCAAGCACTTGATAAAA 
GCAATGGCAAGTGCTCTCCAATAAAGTAGGGGGAGAAAGCAAACCC 
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FIGURE 2 WWW 

SEQ ID NO: 97_H2 9974_H 



gSaSg^gacgIgcg^^^ 

naarCCAGACAACATCCTCATCACAGAGCGGTCTGGCACCCCCATCCTCAAAGTGGCCGA 

^?SaSaa^c^ 

o^^TrAATGTGAATAAGTACTGGCTGTCCTCAGCCTGCGGTTCGGACTTCTA 

^g^?gaa^c^ 

CATGGCTCCTGAAGTC^ tgata ^ g ^ t ^ 

gctcctggggacctacattaaacaggggactgagatcgtccctgttggtgaggcgctgct 



StSca^ctgggcaatgatac^gaatcacttttattgactctgagaccaagaagga 

TTTC 

TCCCCGCTTCTTTTTAGTTTTGCTTTATTTN 



rTGGTGATTTTAAACTAGGTCGATTCCTCGGGACCCACAGTCTCACCACGTCTCCTCC 

ag^gSSgcIgIg^tac^ggtggtggcctg 

TCCGGCAATGTGAAGCTTTTGTTTGGGTT' 



TNN.GCTTTTCTTTTCTTTTTTTNT' 



TTNCCACNTNCCTTTTTTTAAATTTAAACCATTGAG 



ACTTCAGAAGAGCAGGACACAATGCTGTGGACAGGCACCAATTTCTTTAAAG^TTCA^ 
TGTGGGCAAC 

TTTTGGTTTTwr(_'»_"x iulv - 11 i ^^! - r'l2~l~QQ^^.QQQQ^rj.^QQGAAXCTGGGGGTANCT 



TGTGGGCAAGGCATATG^GTAAATTTCA 



TTATGACACCTCACTTCC^^ 

gaactcctggactccttggtgggctggccctggct; 



GAGGTGAAGAACCGCC 



_VGTGGGGCCAGGGTGGCAGTCAAGAAGATCCGC 
AAGAACTCACAGCTTTACCTGCGCCTGGTG.^^ 



„« 

CAGTTTGAGGAGTGCGTCCTACAGCGCAACGGGTT 



CAAGCGGCGGCACCAGAATATCGTG 



rGGAGACCTCGCTCAAAGGAGAAAGGATCCTG 



CT 



CAATCAGTATGTCCTGTCCCGGAGACCTGAC 



CAGCTTACAAGCGCCATTGCCTTCCTGCAT. 



•AAAAACCACATCGTGCACAGGGACCTAAAG 



CC. 



AGACAACAT GC TGATC AC AGAG CGGTCT 1 



GGCTA^CTGAGGAGCGGTGCTATGTCTGG^ 

lTAAA 

:tggc 
:accc 

7GTCC 

GCTCCCGAAGTCTGGGAGGGAC^CTATAC^GC^ 

CCCTGTTGGTGAGGCGCTGCTAGAA 



GGCACCCCCATCCTCAAGGTGGCAGACTTT 

TCATCTGGGCAATGATAGAAAGAATTACCTTTAT 
TGGGGACCTACATTAAGCAAGGGACTGAGATCGT 



AACCCAAAGATGGAGTTGCATATCCC 



CCAGAAACGTAGGACTTCCATGTCTGAGGGGGTC 
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FIGURE 2XXX 

CCACAGGACCGACCTGATGCTTTTGAA 



AAGCAGCTCTTGAAAGACATGTTAGCTGCTAAC 

?S?a1Sg1^ 

caScttgggctgcccactctacccttctctttctccttcagtagaataataattgtttt 
tctaaacattaaaccatcaagacttctgaagagcagaaggctacactctg 



cgrc™a?^^ 



.;nr. a rrrrrGCGCGCGCCGGCTGCTGACTGGAGGCGGCGGCAGCGGAGGCGCGAGC 



gcgc; 

, , ™^™-tv^ _ , ^-^- CCAAAGTACGATCTAATACGG GAGGTA 



CTACAAAAGGATGGGATGGTGCAAAAGATGTCCCACGGCTCTAATTCTTCCCTTTATTTA 



AAGCCCAATCGTAAAACTAACACCAGCTTCATGCTTCAGCTGAGCAGTGCCCTGGCTTTC 



ACCAGGT 

^£S£S?£g^^ 

ACA^CAAAAGC^GACATCTTTGCTCTGGGGATTATCATCTGGGCAATGCTGGAAAGGATC 



ACCAGG^GGA.ACCAG.GAC.TG^C^^ 



^OATTCATAGACACAGAGACAAAGAAGGAACTCTTGGGGAGTTATGTAAAACAAGGAACT 
^TG.GCC^GGGGAGGCAC^GG^^^ 



ST ????^CG?cCAGtSc?5?^CXAGAACTCAGATTAGTACAAATTGCATTI 

^cSc^^S^Sgggatxttttt^cctcatttttcttaaatcc 



AAGTTGGCCGTTTTATTAGTATGTTTCAAATGTGTATTACCAATGTGGGTGTAAATTTTT 

GCAGGAI 

^TicCATGGGAAAAGAGGTTTGCATCCTGGTAATGCA^ 



AAACATATATGTATATATTTATX3TATATGTAAGTATGTGAATGTGCGCATTTTGCATTCC 

atatga^tgccaggtctgttta™ 



:gatgtaggtttgggtttttgagatt 



catgcagtcatatggcagcaggttggtgatt 

Sc^CASfACGcScS 



1-4/ 
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FIGURE 2YYY 

GGTAGCCATAAAGTGTGTAGCCAAGAAAAGTCTGAACAAGGCATCGGTGGAGAACCTCCT 
CACGGAGATTGAGATCCTCAAGGGCATTCGACATCCCCACATTGTGCAGCTGAAAGACTT 
TCAGTGGGACAGTGACAATATCTACCTCATCATGGAGTTTTGCGCAGGGGGCGACCTGTC 
TCGCTTCATCCATACCCGCAGGATTCTGCCTGAGAAGGTGGCGCGTGTCTTCATGGAGCA 
ATTAGCTAGCGCCCTGCAATTCCTGCATGAACGGAATATCTCTCACCTGGATCTGAAGCC 
ACAGAACATTCTACTGAGCTCCTTGGAGAAGCCCCACCTAAAACTGGCAGACTTTGGTTT 
CGCACAACACATGTCCCCGTGGGATGAGAAGCACGTGCTCCGTGGCTCCCCCCTCTACAT 
GGCCCCCGAGATGGTGTGCCAGCGGCAGTATGACGCCCGCGTGGACCTCTGGTCCATGGG 
GGTCATCCTGTATGAAGCCCTCTTCGGGCAGCCCCCCTTTGCCTCCAGGTCGTTCTCGGA 
GCTGGAAGAGAAGATCCGTAGCAACCGGGTCATCGAGCTCCCCTTGCGGCCCCTGCTCTC 
CCGAGACTGCCGGGACCTACTGCAGCGGCTCCTGGAGCGGGACCCCAGCCGTCGCATCTC 
CTTGCAGGACTTCTTTGCGCACCCCTGGGTGGACCTGGAGCACATGCCCAGTGGGGAGAG 
TCTGGGGCGAGCAACCGCCCTGGTGGTGCAGGCTGTGAAGAAAGACCAGGAGGGGGATTC 
AGCAGCCGCCTTATCACTCTACTGCAAGGCTCTGGACTTCTTTGTACCTGCCCTGCACTA 
TGAAGTGGATGCCCAGCGGAAGGAGGCAATTAAGGCAAAGGTGGGGCAGTACGTGTCCCG 
GGCTGAGGAGCTCAAGGCCATCGTCTCCTCTTCCAATCAGGCCCTGCTGAGGCAGGGGAC 
CTCTGCCCGAGACCTGCTCAGAGAGATGGCCCGGGACAAGCCACGCCTCCTAGCTGCCCT 
GGAAGTGGCTTCAGCTGCCATGGCCAAGGAGGAGGCCGCCGGCGGGGAGCAGGATGCCCT 
GGACCTGTACCAGCACAGCCTGGGGGAGCTACTGCTGTTGCTGCGGAGCCCCCGGGCCGG 
AGGCGGGAGCTGCTTCACACTGAGGTTCAGAACCTCATGGCCCGAGCTGAATACTTGAAG 
GAGCAGATGAGGGAATCTCGCTGGGAAGCTGACACCCTGGACAAAGAGGGACTGTCGGAA 
TCTGTTCGTAGCTCTTGCACCCTTCAGTGACCCTAGAAGAATGATTGGACAGATGTGAGC 
CATCTGGAGCAGAGGGGCACTAACCCAGGCTGACGCCAAGAATGAAGTGGCCCACTGCAG 
CCCTGGCGAGCAGGCTTCTTGGATGGACAGTGCTGAGACCCCCATATCCCAGAGTCCCCA 
GCCTCCCTCAGGTTACTCTGCACCCCACAGATGGTTTGATGGCTGTGCTGTATACTGGAG 
GGGAGGGCAGGACTCTGGGAGAACAGCACTTCTTTCATGAGACCTTTGTTACTCGGTGGT 
TACTGGGTCCTGTGCCTGTCCGTTTTGGGGCATGCAGCCCTCTATCATTTTTGGCTCCGA 
GAAGAGGGCAAGGGGCCCCCGCAGGGTACTTCTGTGCTTGCCCTCGCCCTGCCAGCAGGC 
AGCTGTGCCCCTGGCCTGCCCTTCCCGGGACCCCTTATTCCAACTCAGCTCCTCTTTGCA 
CTGGAATGGGGCACTCCAACACCCCTCAGGGACCACCCTCCCCACAGTATGCACTCAGCC 
CCACAGAACCCACCAGTCTTTCTGGGAACTCACACCTGCCCGCCATCTTGGTACTTTAGG 
TTAATCCCTGAAGCATGAAAGCTGGATCTTTTGGGGTTTAAGAAGCCCAAGCCTTGTTCC 
TGCCCTGGCCTAGGGAGCACTCAGGAGGGTTCCTTGGTCCTCATCTCTCCCACCTCCGTT 
CCCTCTGGGCCCCACACTAGCCACAGCGCGGGCCTTGTGCTGGAGTTTGAGCCTGGGACA 
GGGAGAGGGAGGCTTGGAGACAGTCTGACCCAGTGCCCTCTAGGCCACCCACTTCTAGGC 
CTGCCCTGCCGCCGTGGAGCCCTGGGCAAGCTCTTTCCCCTTTCTGGGCCTGGGTGTCCC 
CATCTCTTCAATGGGGCTGATACCTTCACAGCCCACAGCATGGGCACTTATGAGGACAAA 
GTGAATTTAACCTGGAAAAGAATGTATTTGAGAGTTTCTTTTAAATAATCAGCGGGTGTT 
GGTGATTTGTAGCCCTTCTGCCCTTAAATGCTTCCTTGGGCAAGAGCTGTCTGTCCTCCC 
TGCAGGAGGCTGAGTGTGAAGAGTATCATTCATTGTTTCTCTATTAAATTATTTTCTCT 

SEQ ID NO: 1 01_AA3 11714_H 

TGGACCTGTCCTGAGGCAGAGGCCGAGATGCGCGCAACCGCGGGAGCAGCCAAGTGGACT 
GGACTCTTTTCTTGACTTAGCTACCAGGAGCTAGAGATGCTGTTATTCTATCGTATGTGA 
GAAGTCGGCCCAGAGATGGAAAACTTTATTCTGTATGAGGAGATCGGAAGAGGAAGCAAG 
ACTGTTGTCTATAAAGGGCGACGGAAGGGAACAATCAATTTTGTAGCCATTCTTTGTACT 
GATAAGTGCAGAAGGCCTGAAATAACCAACTGGGTCCGTCTCACCCGTGAAATAAAACAC 
AAGAATATTGTAACTTTTCATGAATGGTATGAAACAAGCAACCACCTCTGGCTAGTGXAT 
GAAAACCTCCCAGAAGATGTTGTGAGAGAATTTGGAATTGACCTGATTAGTGGATTACAT 
CATCTTCATAAACTTGGCATTCTCTTTTGTGACATTTCTCCTAGGAAGATACTCTTGGAA 
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FIGURE 2ZZZ 

GGGCCTGGCACACTGAAGTTTAGCAACTTTTGCTTGGCAAAAGTGGAAGGTGAAAATTTG 

GAAGAGTTCTTTGCTTTGGTGGCAGCAGAGGAAGGAGGAGGTGATAATGGGGAAAATGTC 

CTGAAGAAAAGCATGAA^GTAG^TCAAAGGATCTCCTGTATATACAGCACCAGAAGTT 

GTGAGGGGTGCTGACTTTTCCATCTCCAGTGACCTCTGGTCTTTGGGCTGTCTGCTTTAT 

GAAATGTTTTCAGGAAAACCTCCATTCTTCTCAGAAAGTGTTTCAGAATTAACTGAAAAG 

ATCTTATGTGAAGATCCTTTGCCACCTATTCCGAAAGATTCTTCTCGTCCTAAAGCTTCT 

TCAGATTTTATTAATTTGCTTGATGGGTTACTTCAAAGAGATCCTCAGAAAAGATTGACT 

TGGACAAGGCTACTGCAGCATTCATTTTGGAAGAAAGCTTTTGCTGGAGCAGATCAGGAA 

TCAAGCGTCGAAGATCTCAGTCTCAGCAGAAACACTATGGAGTGTTCTGGGCCACAAGAT 

TCCAAGGAGCTTTTGCAGAACTCTCAGAGTAGACAAGCAAAAGGGCACAAGAGTGGTCAA 

CCACTAGGTCACTCTTTCAGACTAGAAAATCCAACTGAGTTTCGGCCTAAGAGTACTCTT 

GAGGGTCAATTGAATGAATCCATGTTTCTTCTCAGTTCTCGTCCTACTCCCAGAACTAGC 

ACTGCAGTGGAAGTAAGTCCTGGTGAGGATATGACTCACTGTTCACCACAGAAGACTTCT 

CCTCTGACCAAGATTACAAGTGGACACCTGAGTCAGCAGGACCTGGAATCCCAGATGAGA 

GAGCTTATCTACACGGACTCAGATCTTGTTGTCACCCCCATTATCGACAATCCAAAGATA 

ATGAAACAGCCACCAGTTAAATTTGATGCAAAAATATTGCATCTACCAACATATTCAGTG 

GATAAGTTATTATTTCTGAAAGATCAAGATTGGAATGACTTTTTGCAACAAGTGTGCTCG 

CAGATCGACTCCACTGAGAAGAGCATGGGGGCCTCCCGAGCCAAGCTGAATCTCCTTTGC 

TATTTGTGCGTGGTGGCTGGTCACCAGGAGGTGGCCACCAGGCTCCTCCATTCCCCCCTG 

TTCCAATTGCTAATCCAGCATTTGCGGATAGCTCCAAACTGGGATATACGGGCCAAGGTT 

GCTCACGTGATTGGTTTACTGGCTTCGCACACAACTGAGCTCCAGGAAAATACACCTGTT 

GTTGAGACTACAAGCTCCATTGGAATCGGGATTTTGAACTGTCTTGTTCAACACTCCACT 

CCAGTGCCTAGACAGTGCCTTGTGTATGTATAGATACTGACAAATATTTCAAAATAAATA 

AAACTGTATCAGCATT 

SEQ ID NO: 102_SGK3 84_H 

TCTTTGGCCCACGTGCTGAGGGCGCGGCAGATCCTGACGGAGCCAGAAGTGCGCGACTAC 
CTGCGGGGCCTGGTCAGCGGCCTGCGCTACCTGCACCAGCGGTGCATCCTGCACCGC 

SEQ ID NO: 1 03_AA2 1 04 5 1_M SGK384_M 

GGTCTGCTGCATGGATAATGGACTGGAACACAGAAAGACCATGCAGGGTTCGGCTGTAGA 

AGGCCAGTATCTCCAGAGGCCAGAAGACACCATCAGATCTCCTGGGACTGGAGTTATAGA 

GGTTGTGAGCTGCCATGTTGAACCAAGCAGGTCACTGAGGGACACAGGCATGTGGATGGA 

AACCCTGCTGGGAGAAAAAAGAAACTGCTGAAGGGACTGACATGGGACAGCAACATGGAA 

CCAGGAATGGTCTCACGCATAGAGAGCTCCCCCGGGGCGTGGGGCTGCTGCTCGCCATGG 

CCCTTATGAACGTGGCGCTCTACCTCTGCCTTGATCAGCTTTTCATCTCCCCTGGACGAT 

CCACCGCGGACTCTAGGCGCTGTCCTCCGGGCTACTTCAGAATGGGGCGGATGAGAAACT 

GCTCACGCTGGCTGTCCTGTGAAGAGCTGAGGACAGAAGTCAGGCAGCTGAAGCGCGTTG 

GGGAGGGAGCCGTGAAGAGAGTCTTTCTGTCTGAATGGAAGGAACACAAAGTCGCTCTCT 

CCCGGCTCACCAGGCTGGAGATGAAGGAGGACTTCCTGCATGGGCTGCAGATGCTGAAGT 

CTCTACAGAGTGAGCACGTGGTCACGCTGGTGGGCTACTGTGAGGAAGATGGCACTATTC 

TCACCGAATATCACCCCTTAGGTTCCTTGAGCAACCTGGAAGAAACACTAAACCTTTCAA 

AGTACCAAGACGTGAACACTTGGCAGCACAGGCTGCAGCTGGCCATGGAGTACGTCAGCA 

TCATTAACTATCTGCATCACAGCCCCCTGGGCACGAGGGTCATGTGTGACTCTAACGACC 

TGCCCAAAACATTGTCCCAGTACCTGCTAACAAGTAACTTCAGCATTGTGGCAAACGACC 

TGGACGCTCTGCCCCTGGTAGACCATGACTCTGGGGTACTTATAAAGTGTGGCCACAGAG 

AGCTCCATGGGGATTTTGTGGCTCCAGAGCAGCTGTGGCCCTACGGAGAAGACACGCCCT 

TCCAAGACGATCTCATGCCTTCCTACAATGAGAAGGTTGACATCTGGAAGATTCCAGATG 

TCTCCAGTTTCCTCTTGGGGCACGTGGAAGGGAGTGATATGGTTAGATTCCATTTGTTTG 

ATATCCATAAGGCGTGCAAGAGCCAGATCCCGGCAGAAAGACCCACTGCTCAGAACGTGC 



WO 00/73469 



PCT/USOO/14842 



FIGURE 2AAAA 

VCACTGTGATGTCGCAGACGAAAG 

["GACGTGCTTGATGGCTGAATGGCATCCCAGCTG 



TAGACGCTTACCAGAGGGTTTTCCATTCACTCCGAGAC 



t^Sggtaactttttatagactagtaggaaacagaaatcttttggggg^ 



CTGA 
CTTTCT. 



CTCGTGTCACTGAGCCAAGTGTGCATGGTC 



ACCCTACTTCTTCCCTTTCCACCCCC 



TAACACTAGATAGGAGAGAGGAGAGAGA 



TCCTTGGAGCAATGATCTTTGCTGCCAAGATATCTCATTTCTTCTTG1 

TGAATGGTGCTTTGAACTTCCTGCTGACCTGGAGTTTCTG^ 
GTCCCCCTGTACCGGAAAGTACAA^GTCTGCTCTGGGCTTGCA^ 

CAATAAAAAAACAAAAAGGTC 



TTGGACAT 
TGCAAA 



CTGCAGGACCTGAGTTCCAATGTGCTj 



'AATGACAGACAAAGCCAAATGGAATATT 



CACCGGCAGATGGTGCCTGCGTCCATCA^ 
ATTTTAGGTGATGCTGGGGACACAAAGGGGGAGCGTGCCCTGAA 

TTGGCATCCTATTGTTTAGTTCCAGAGGGTTCA^TA 

ATGCACGACCAGTGGCTCAGCTGTGACCAGGAC^ 

TCCCTGGGG^CTAGGGAAGCTGT^ 



VO 00/7346? 



PCT/US00/14842 

WO 00/73469 

FIGURE 2BBBB 

AAGGCCCCCTTGGAGAAGGTCCCGGACCTCATCAOCL. TCC CTGCTGGGCTGC 
GGGGGACTGGAATAG 

TGAAGCCCATCCTGAAAACCATGGAGGAGAAGCAAA 

GCTCGCAGAGACTTGGGTTTGATTTTCAC,lCA^i^ CATTAACAAGT TGT 
ATGTCATGCAGAATTTCTCCAGTCGACCAGAGGTCCA 

TGACAATGCCAGAGGACCAGCTAGGGCTGCCAT^ 

T CAGC AT CAT AAAGCAG ^^^^^^p^^T^Q A p G ^ ^q^^qct GAGAT C CC AAGG AG C A 
TGCTGCGTGTTCTTGGCCAAGCACTGGCAAAGG^ 

GTTTGATCATCTCCT^CCTGATGGATACCT^TG 
CGGAGGACGTGGAAATAGCAGAGGCTGGCTGTGCGGTGCTCTG 

GCATGCTGTTGGCCCATCTGACCTCCTACAAGGAGATCC^TGC^ 
GC^TCAAAGACCTAGTCCAGGTGATCCGGGGGCGCTTTA^ 
CTTACGCTGATGAGATACTCCAGGTACTGG^ 
ATCAGCTTGAGCCTCCTGCAG^ 

SEQ ID NO: 106_018653 9 H AGGGGGCC GGCGGGGCGCAGA 
GGCCGGGGTCGGGGCGCGGGGCATGCGCGCGGGCTGG 

GCGGAGCCGCCTCGGAGCCTGAGCCGC 



WO 00/73469 



PCT/US00/14842 



FIGURE 2CCCC 

CGCCTCCTTCCTGCTGGGCTCCGTCCTCAACGTGCTCTTCGCTCCGGGTCGGAGCCTCCG 
AGGCCAGGCCAGTCCCCTGAGCCTTCGCCGGCCCCGGGTGCGGGCCGTCGCGGGGGCCGC 
GGGGAGCTGGCCCGGCAGATCCGGGCGCGCTACGAGGAGGTGCAGCGCTATTCCCGCGGG 
GGCCCCGGGCCCGGGGCGGGCCGGCCGGAGCGGCGGCGG-GTGATGGftCCTGGCTCCGGGC 
GGGCCCGGCCTGCCGCGCCCCCGGCCCCCTTGGGCCCGGCCCCTGTCCGACGGCGCCCCA 
GGCTGGCCCCCGGCTCCCGGCCCAGGCTCCCCCGGCCCGGGCCCGCGCCTGGGCTGCGCC 
GCGCTTCGCAACGTGTCCGGCGCGCAGTACATGGGCTCAGGCTACACCAAGGCCGTGTAC 
CGGGTCCGCCTGCCCGGCGGTGCCGCGGTGGCGCTCAAGGCGGTGGACTTTAGCGGCCAC 
GATCTGGGCAGCTGCGTGCGCGAGTTCGGGGTACGGAGGGGCTGGTATCGGCTGGCGGCC 
CACAAGCTGCTTAAGGAGATGGTGCTGCTGGAGCGGCTGCGGCACCCCAACGTGCTGCAG 
CTCTATGGCTACTGCTACCAGGACAGCGAGGACATCCCAGACACCCTGACCACCATCACG 
GAGCTGGGCGCCCCTGTAGAAATGATCCAGCTGCTGCAAACTTCCTGGGAGGATCGATTC 
CGAATCTGCCTGAGCCTGGGCCGCCTCCTCCACCACCTGGCCCACTCCCCACTGGGCTCC 
GTCACTCTGCTGGACTTCCGCCCTCGGCAGTTTGTGCTGGTGGATGGGGAGCTCAAAGTG 
ACGGACCTGGATGACGCACGTGTGGAGGAGACGCCGTGTGCAGGCAGCACCGACTGCATA 
CTCGAGTTTCCGGCCAGGAACTTCACCCTGCCCTGCTCAGCCCAGGGCTGGTGCGAGGGC 
ATGAACGAGAAGCGGAACCTCTATAATGCCTACAGGTTTTTCTTCACATACCTCCTGCCT 
CACAGTGCCCCGCCTTCACTGCGTCCTCTGCTGGACAGCATCGTCAACGCCACAGGAGAG 
CTCGCCTGGGGGGTGGACGAGACCCTGGCCCAGCTGGAGAAGGTGCTGCACCTGTACCGG 
AGCGGGCAGTATCTGCAGAACTCCACGGCAAGCAGCAGTACCGAGTACCAGTGTATCCCA 
GACAGCACCATCCCCCAGGAAGACTACCGCTGCTGGCCATCCTACCACCACGGGAGCTGC 
CTCCTTTCAGTGTTCAACCTGGCTGAGGCTGTGGATGTCTGTGAGAGCCATGCCCAGTGT 
CGGGCCTTTGTGGTCACCAACCAGACCACCTGGACAGGTCGGCAGCTGGTGTTTTTCAAG 
ACTGGATGGAGCCAAGTGGTCCCTGATCCCAACAAGACCACATATGTGAAGGCCTCTGGC 
TGACCTATCTGAGGGCTCGGCTGACCAGCTGACTATCCTCAGCAGCTGGGCTTGCCTGTG 
GAGGGAGTGACTTGCACTGGCAGCACTGCATGTCACCTGGGAACCCCTGCAGACAAAGCT 
AACATCCCAGACAGACAGATGTGACCAGGACAAACGTGCAATAATGCCAAATGTTAAAAT 
GTGAGTTTACCAGCCTAGCTATGGGACTGCTGGCTCCTAGTCCAGGAATCATGGGGGTAT 
GACTGCCTCTCCAACCCTGTGGGCTGTAAGCAAGCTCAGGCTAGTCTCCCCACTGGGGGC 
TGTGCCCCTCCCTGGGACGGTTCCGTGGGCAGCCCCATCACTGTGTTCAATAGTGTGAGA 
ATGTAGCTAAAGCCCCTGCTGCTGCTGCTGCACATGCCACAGCAGGCGGTGGGGGCTGCG 
TGGGGACAATCCATCGTGGAGTGTTCTCTCAGCTTAGGTCTGGACAGGAGACTTGGCGGG 
AGATGCTCCAGGATGTGGGTGATTCTGTACCTGGGGAGGCTATCTCTGACCTCCCGACAG 
GGGACACTCCCAGGCCAGCCCAGGGGTCAGGGGCAGAGGTGCACACCTCAGCATGAGCCA 
AGACTGGGGTCAGGGAGCAGGTGTGGTTTGAGCCAGGACCTGGGGCGGGGGTGGGGCCGG 
GGCCTTTCTGCCTCATTTGCTTTCAATGAAAGCCTCAAAGCAGCCAAAACCAGGCTTTCC 
CCCTTCCTCGAGTTTGAATATCCAGAATCTTTTGTACTTCTTGTTGGTTAAATTGTTTAT 
TTTTGTAAAAAATAAAATAAAATTAGTTAATAAAATGATGTTTCACAGCAAACTCTTCCC 
T 

SEQ ID NO: 107_AA396601_M 

CCACGCGTCCGGGCTGCGCCGCGCTCCGCAACGTGTCTGGCGCGCAGTACGTGGGCTCAG 
GCTACACTAAGGCTGTGTACCGGGTCCGCCTGCCCGGCGGCGCCGCGGTGGCGCTTAAAG 
CAGTGGACTTCAGCGGCCACGATCTGGGCAGCTGCGTGCGCGAGTTCGGGGCGCGAAGGG 
GCTGCTATCGCCTGGCGGCCCACAAGCTGCTCAAAGAGATGGTGCTGCTGGAGCGGCTGC 
GGCACCCCAACGTGCTGCAGCTCTATGGCTATTGCTACCAGGACAGTGAGGGCATCCCAG 
ACACGCTGACCACCATCACAGAGCTGGGTGCCCCTGTGGAGATGATCCAGCTGTTGCAGA 
CTTCCTGGGAGGATCGATTCCGAATCTGCCTCAGCCTTGGCCGCCTCCTCCACCACCTGG 
CCCACTCCCCGCTGGGCTCGGTCACCCTGCTTGACTTCCGCCCTCGGCAGTTTGTGCTAG 
TGAACGGGGAGCTGAAAGTGACAGACCTGGATGATGCCCGCGTGGAAGAGACACCGTGCA 
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FIGURE 2DDDD 



CCAGCAGTGCCGACTGCACGCTAGAGTTTCCAGCCAGG^ 

rCCAGGGC: 
:CTTCACA r 

s££a«c£g^csaas^ 

AGT, 



rGAATGAGAAACGGAACCTCTACAATGCCTACAGGTTCT 
TCTTCACATACCTCCTGCCACACAGTGCCCCGCCTTC 



CCCAGGGCTGGTGCGAGGGCATG^ lr:r ^- cTTcccTccGAccTcTccTGGATAGCA 

iGGTGGGGGGTGGATGAGACCCTGGCCCAGCTGGAGA 



AC C AG C G CAT C C CGG AC AGTG C CATC A 1 



CACAGGAGGACTATCGCTGCTGGCCATCCT 
IVZ^tv r-r-.f-.r'rrrTCCCTCCTGTCCGTGTTCAACCTGGCTGAGGCTATAGATGTCTGTG 

AGAGCC ^^2I?^S;i,iL aa rrAA G TGGTCCCTGATGCCGGCAAGACCACAT 



AGCTGGTCTTTTTTAAGACTGGATGGAACCAAGTGGTCCC 

ATGTGAAC 
CAGGCGTC 
CTGATGTC 
TTCAGTCI 
CTCAGGC 
AGAATGTi 



ATGTGAAGGCCCCTGGTTGACTGGTTGTGGGCTCAGCTGACCAGCTGGGCTTGCCTGCT 

IAGGCGTC 
TTGATGTC 
7TCAGTCC 

:tcaggc: 

.GAATGTAGCCAGAACACTGCTGCTGC;^^ 



CTGATGibALL^ — CTCTGGAGCTGTAGGCTGTGAGCAGGG 

GCAGCCCATTACTGCATTCATGCTTTG 

CTCAGGCTGGTe™^™™^™^ 



TTCAGTCCCAGACTGGTTGGAACCCGATTGCCT 
GGCTGGTCTTAACTGGGACAGTCCCGTGG 



SSaLagcagattgcatttgagccaggac™^ 



cctcatttgctttc^gtgaaagccagggag™ 

"cagaagcttttatacttctcgttcattaaattgtttatttttgtaaaaaaaaaaattaat 



aggccaggctcctccccctcctggaggccaggctc 
cagaagc 

caattaataaaatgatgttttgtgac 



atgatctccttctgtccagactgtgg 



tacti 

CATGT 



GTGGAAATTCTTTGCCTGTAGAGGAGCAT 
GTCATCCTTCCAAGGCTCAAAGAGAGGG 



GTAGGGTCCCAGACCTTTGTCAATCCA 
CTGAACTCCAGTTTTGAAACCTCTCCT 



SEQ ID NO: 108_VRK3^H -jcaAAAGTATCCAAGCGGCATTCAAATTCTGCCCC 

\GP. 
VCP. 

SSagcccSS^taSc™ 



AAGAAAGTGAAATGGTCCAGCACCGTCACCTCTCC 



:CCGATTATCCCTCTTCTCAGATGGT 



GA 



CAGTTCTGAGTCTGAAGATACT CTGAGT 



TCCTCTGAGAGATCCAAAGGCTCCGGGAGC 



C AGAAG AC CAGG AAG AG C CC T C AGG TG AC C AGG 



^o^^I^rrraGTGACCACCTCACTTGAAGCTTTGCCCACAGGGACAGTGCTGACAGAC 



CACTCAAACTGGATGCCAAGGATGGGCGCTTGT 



GCCGC 



CAAGCCTCTGCAAGTCAACAAGT 1 



GGAAGAAGCTGTACTCGACCCCACTGCTGGCC 
ACCAGGACAAATACAGGTTCTTGGTGTTACCC 



cgtSt^tccatatgaccccattggcctcccgatggtgccctag 



WO 00/73469 
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FIGURE 2EEEE 
SEQ ID NO: 109_S71575_M VRK3_M 

CCATCCCCACCTGTATCGGCTTTGGCATTCACCAGGACAAGTACAGGTTCCTAGTATTCC 
CCAGCCTGGGGAGGAGCCTTCAGTCAGCCCTGGATGACAACCCAAAGCATGTGGTATCAG 
AGAGATGTGTGCTTCAGGTGGCCTGCAGGCTGCTGGATGCTCTGGAGTATCTCCATGAAA 
ATGAGTATGTTCACGGGAACCTGACAGCTGAGAATGTCTTTGTGAATCCAGAGGATCTGA 
GCCAGGTGACCCTGGTGGGCTATGGCTTCACCTACCGATACTGCCCAGGTGGCAAACACG 
TGGCCTACAAAGAAGGCAGCAGGAGTCCACACGATGGGGACTTGGAGTTCATTAGCATGG 
ACCTGCACAAGGGATGCGGACCCTCCCGCCGCAGCGATCTCCAGACCTTGGGCTACTGTA 
TGCTCAAGTGGCTTTATGGGTCCCTGCCATGGACAAATTGCCTTCCCAACACCGAAAAGA 
TAACTAGGCAGAAGCAGAAGTATCTGGACAGCCCCGAGCGCCTCGTGGGACTGTGTGGCC 
GCTGGAACAAGGCCTCAGAGACCCTGCGGGAGTACCTGAAGGTGGTGATGGCCCTCAATT 
ATGAiGGAGAAGCCACCCTATGCCACGCTGAGGAACAGCCTAGAAGCTCTGCTGCAGGATA 
TGCGGGTGTCACCCTATGACCCTCTGGACCTCCAGATGGTGCCTTAGATGGAATCCAGAG 
CTTCCGACTTGCAGCTTGAAGTAGAACATGAAGTAGTGTGACTGGAGGCCTGTTTGAACT 
CATAGCTCCTAAAAGAATCCCTTGAATGTGCATTCTCACCGCTCCCTTAGGACATATGAA 
TCAGCACTTGTGTTGGGGAACCTGAGTCATGTCATGTAATGTGAAACTCCTCCCTGTCTC 
AGCTCTGGGAGCTGTGGATGGAGGTAAGTGGATGCTGGCGGCGGCGGCGGCAGCAGCCAC 
TCCACTCCCTATGGCATTTCTGTGATGGCATAATAAACTGTTTTTAATC 

SEQ IP NO: 110_AA4 542 7_H 

ATGGGCCACGCGCTGTGTGTCTGCTCTCGGGGAACTGTCATCATTGACAATAAGCGCTAC 
CTCTTCATCCAGAAACTGGGGGAGGGTGGGTTCAGCTATGTGGACCTAGTGGAAGGGTTA 
CATGATGGACACTTCTACGCCCTGAAGCGAATCCTGTGTCACGAGCAGCAGGACCGGGAG 
GAGGCCCAGCGAGAAGCCGACATGCATCGCCTC'TTCAATCACC'CCAACATCCTTCGCCTC 
GTGGCTTACTGTCTGAGGGAACGGGGTGCTAAGCATGAGGCCTGGCTGCTGCTACCATTC 
TTCAAGAGAGGTACGCTGTGGAATGAGATAGAAAGGCTGAAGGACAAAGGCAACTTCCTG 
ACCGAGGATCAAATCCTTTGGCTGCTGCTGGGGATCTGCAGAGGCCTTGAGGCCATTCAT 
GCCAAGGGTTATGCCCACAGAGACTTGAAGCCCACCAATATATTGCTTGGAGATGAGGGG 
CAGCCAGTTTTAATGGACTTGGGTTCCATGAATCAAGCATGCATCCATGTGGAGGGCTCC 
CGCCAGGCTCTGACCCTGCAGGACTGGGCAGCCCAGCGGTGCACCATCTCCTACCGAGCC 
CCAGAGCTCTTCTCTGTGCAGAGTCACTGTGTCATCGATGAGCGGACTGATGTCTGGTCC 
CTAGGCTGCGTGCTATATGCCATGATGTTTGGGGAAGGCCCTTATGACATGGTGTTCCAA 
AAGGGTGACAGTGTGGCCCTTGCTGTGCAGAACCAACTCAGCATCCCACAAAGCCCCAGG 
CATTCTTCAGCATTGCGGCAGCTCCTGAACTCGATGATGACCGTGGACCCGCATCAGCGT 
CCTCACATTCCTCTCCTCCTCAGTCAGCTGGAGGCGCTGCAGCCCCCAGCTCCTGGCCAA 
CATACTACCCAAATCTGA 

SEQ ID NO: 1 1 1_H0 5 72 1__H 

CCCTGAGGCACCGCCCCAAGTTTGGTGTGACCGGCGGGGGACGCCGGTGGTGGCGGCAGC 
GACGGCTGCGGGGGCACCGGGCCGCGGCGCCACCATGGCGGTGCGACAGGGGCTGGGCCG 
CGGCCTGCAGCTGGGTCGAGCGCTGCTGCTGCGCTTCACGGGCT^AGCCCGGCCGGGCCTA 
CGGCTTGGGGCGGCCGGGCCCGGCGGCGGGCTGTGTCCGCGGGGAGCGTCCAGGCTGGGC 
CGCAGGACCGGGCGCGGAGCCTCGCAGGGTCGGGCTCGGGCTCCCTAACCGTCTCCGCTT 
CTTCCGCCAGTCGGTGGCCGGGCTGGCGGCGCGGTTGCAGCGGCAGTTCGTGGTGCGGGC 
CTGGGGCTGCGCGGGCCCTTGCGGCCGGGCAGTCTTTCTGGCCTTCGGGCTAGGGCTGGG 
CCTCATCGAGGAAAAACAGGCGGAGAGCCGGCGGGCGGTCTCGGCCTGTCAGGAGATCCA 
GGCAATTTTTACCCAGAAAAGCAAGCCGGGGCCTGACCCGTTGGACACGAGACGCTTGCA 
GGGCTTTCGGCTGGAGGAGTATCTGATAGGGCAGTCCATTGGTAAGGGCTGCAGTGCTGC 
TGTGTATG7VAGCCACCATGCCTACATTGCCCCAGAACCTGGAGGTGACAAAGAGCACCGG 
GTTGCTTCCAGGGAGAGGCCCAGGTACCAGTGCACCAGGAGAAGGGCAGGAGCGAGCTCC 
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WO 00/73469 

FIGURE 2FFFF 
GGGGGCCCCTGCCTTCCGCTTGGGCATCAAG^^ 

CGTGGACCATCTGGTTCAACAGGGCATCGCGCACAGAGACOT 
TGTGGAGCTGGACCCAGACGGCTGCCCCTGGCTGGT 
GGCTGATGAGAGCATCGGCCTGCAGTTGCCCTTCAGCAGCT^ 
AAACGGCTGTCTGATGGCCCCAGAGGTGTCCACG^GCCC^GTC 

TGACTACAGCAAGGCTGATGCCTGGGCAGTGGG^ 
TGTCAATCCCTTCTACGGCCAGGGCAAGGCCCACCTTGAAA^ 
TCAGCTACCTGCACTGCCCGAGTCAGTGCCTCCAG^ 
GCTCCAGCGAGAGGCCAGCAAGAGACCATCTGCCCGAGTA^ 

CTGGCTCCTCCAACAATCGGCCGCCACTTT^ GGAGTGTG AAACGCTCTGCCA 
TGTGGAAACAAAAATGAAGATGCTCTTTCTGGCJ-AA^ ctgcatggagctggt 
GGCAGCCCTCCTCCTCTGCTCATGGAGGGCAGCCCTGTGATGTCC 

GAATTACTAAAAGAACATGGCATCCTCTGTG^ 

GAGTCAGGAGACAAGACAGCGCAGAGAGGGCTGGTTAGCC^A^ ATCTGAAA 



GAGTCAGGAGACAAG^A^^^~~™— ~ — TGCTCACAG AC ATCTGAAA 

CAAATGGAAGAACTTGAGTGAGAGTTCAGTCTGCAGTCCTCTGCTC 

AGTGAATGGCCAAGCTGGTCTAGTAGATGAGGCTGG^ 



actgcagatgacgtatgtgcotgmctg^tait^ct™^ tgtc 
S^S^ca^^^^ 

CAGTAAAGGTTGTCTTCAACTGACAAAA 

CACCGCATGGTCGTCAAGATCGGTGATTTCGGCATCTCCAAGATCCT^^^^^ ^^^^ 

ACCCCMGCTATATCTCCOT^ 
ATCTCGGCCCTGGGCTGTGTCCTOTACGAOT^ 

GCGAACTTGCCAGCACTGGTGCTGAAGATCATGAGTGGC^CCT ^^^^^^^^^^^ 
COTTACAGCCCTGAGCTTCGCCAGCTCGTCCTGAGTCTACT^ 

Sag^S^^ 



la/ li) 



NO 00/73469 
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FIGURE 2GGGG 

GGCAGCCTCACTGACATCAGCCAGCCCACCATTGTGGAGGCTTTGTTGGGCTATGAAATG 

GTGCAGCAAGTGGAGGAGGCCCTGAGCTTCACACTACTAGGCTCTGCACCCCTGGACCAG 

GAGCCTCTGCTGAGTATAGACCTGGGCACTGCTCACTCAGCTGCTGTGACTGGTGAGGAG 

GACTTGGGCTCTGGAGATGTAAACAGGTTAGG-CAGCTSGGAGAGAGGACATCTGCTGGCT 

GGTGTGGCGTCCAGCACTGATGTGTCTACCTTCTCTGAAGGTGACTGCAAGGAGCCTGAC 

AAGTGCTGCTGGAGACACAAGCAGTGCACTGGGCACATCATCTACCCTTTCGCCTCTGAC 

TGTGTCCGCCACAGCCTGCACCTACACTCTGTCAACCACTGCAACTGTAATTCTAGGCTG 

AAGGACTCTTCAGAGGATAGCAGCAGCTCCCGGGGCGCGGGCCCAACCTGCTCCCATGTC 

ATCGAGTCCCCTTGCTTTGAGCTCACACCGGAGGAGGAGCATGTGGAGCGATTCCGGTAT 

GGCTGGTGCAAAAGCTACAGACCTGTCTCTGTGGCAGTGATCCACCATCCACTCTACCAT 

GAGTGTGGGGCAGATGATCTAAATGXXAAGAAGAGGAAGAGGAGGAGGAGGAAAAGCAAG 

CCCCCCATCCCGACACAGGTGGGGCCCGCCACCGCCTCCCCTGACCTAGGCACCAGCATG 

GCCACTGGTACCCCTGACTCCACAGCGCCCATCACCATCTGGCGCTCTGAGAGCGCCACA 

GGGAAGGGTCAGGGCAGCAAGGTGATCAAGAAGGTAAAGAAGAAAAAGGAAAAAGAGAAA 

GACAAGGAGGAGATGGATGAGAAGGCAAAGCTGAAGAAAAAAGCCAAGAAAGGCCAGTTG 

ACTAAGAAGAAAAGCCCGGTTAAATTGGAGCCTTCCCCGCCAGACGTGAGCCGATCATTA 

AGCGCAAGACAGCTGGCCAGGATGTCCGAGTCCAGCCCAGAAAGCCGGGAAGAGCTGGAG 

AGCGAGGACAGTTACAATGGCCGGGGGCAGGGAGAACTGTCCAGCGAGGATATTGTGGAA 

TCATCATCGCCCAGGAAGAGAGAGAACACAGTCCAGGCCAAAAAGACAGGGGCAAAGCCC 

TCACAAGCCAGGAAGGTAAACAAGAGAAAATCTCCCCCAGGATCAAACCCCAACCTCAGT 

TGAGGCCAGGGTGGTCAGGGTGCAGAATAAATGCCATCGAGCCTGTGGCTGGCCCTCTGC 

TGCTGTTCTCTCCCTCCAACCTGGCTGTTTCTTGCGGGGCAAGGGGTGGGCTCAGGGCTG 

CAGGGGTTTCTCAAAGGCAATCCAGCTTTCACAAAGGAAGCCCATGGGAAGG CAGGTGGG 

AGGGAAAGGAAGGGGCACAGCCCTATTTCTTCCTACCTGCTAGGACAAGGTGGAAGAGTG 

TATCTGGGGTGGGAAGGAGGGCTTCCCCTCTCTGCTGCGAGAGACTGGTCTGTGTGAAAT 

CCACTTCTGGGACAGGCAGTACTGTCTGCAGCGATACCCCCAATAAACGGAACTTTTTAA 
CCC 

SEQ ID NO: 113__AA836348_H 

ATGTCGGTGCTGGGGGAGTACGAGCGACACTGCGATTCCATCAACTCGGACTTTGGGAGC 

GAGTCCGGGGGTTGCGGGGACTCGAGTCCGGGGCCTAGCGCCAGTCAGGGGCCGCGAGCC 

GGCGGCGGCGCGGCGGAGCAGGAGGAACTGCACTACATCCCCATCCGCGTCCTGGGCCGC 

GGCGCCTTCGGGGAAGCCACGCTGTACCGCCGCACCGAGGATGACTCACTGGTTGTGTGG 

AAGGAAGTCGATTTGACCCGGCTGTCTGAGAAGGAACGTCGTGATGCCTTGAATGAGATA 

GTTATTCTGGCACTGCTGCAGCACGACAACATTATTGCCTACTACAATCACTTCATGGAC 

AATACCACGCTGCTGATTGAGCTGGAATATTGTAATGGAGGGAACCTGTATGACAAAATC 

CTTCGTCAGAAGGACAAGTTGTTTGAGGAAGAGATGGTGGTGTGGTACCTATTTCAGATT 

GTTTCAGCAGTGAGCTGCATCCATAAAGCTGGAATCCTTCATAGAGATATAAAGACATTA 

AATATTTTTCTGACCAAGGCAAACCTGATAAAACTTGGAGATTATGGCCTAGCAAAGAAA 

CTTAATTCTGAGTATTCCATGGCTGAGACGCTTGTGGGAACCCCATATTACATGTCTCCA 

GAGCTCTGTCAAGGAGTAAAGTACAATTTCAAGTCTGATATCTGGGGAGTTGGCTGCGTC 

ATTTTTGAACTGCTTACCTTAAAGAGGACGTTTGATGCTACAAACCCACTTAACCTGTGT 

GTGAAGATCGTGCAAGGAATTCGGGCCATGGAAGTTGACTCTAGCCAGTACTCTTTGGAA 

TTGATCCAAATGGTTCATTCGTGCCTTGACCAGGATCCTGAGCAGAGACCTACTGCAGAT 

GAACTTCTAGATCGCCCTCTTCTCAGGAAACGCAGGAGGTCAAGCACTGTGACTGAAGCA 

CCCATTGCTGTAGTAACATCACGAACCAGTGAAGTCTATGTTTGGGGTGGTGGAAAATCC 

ACCCCCCAGAAACTGGATGTTATCAAGAGTGGCTGTAGTGCCCGGCAGGTCTGTGCAGGG 

AATACCCACTTTGCTGTGGTCACAGTGGAGAAGGAACTGTACACTTGGGTGAACATGCAA 

GGAGGCACTAAACTCCATGGTCAGCTGGGCCATGGAGACAAAGCCTCCTATCGACAGCCA 

AAGCATGTGGAAAAGTTGCAAGGCAAAGCTATCCGTCAGGTGTCATGTGGTGATGATTTC 



WO 00/73469 



PCT/US00/14842 



FIGURE 2HHHH 

ACTGTCTGTGTGACTGATGAGGGTCAGCTCTATGCCTTCGGATCAGATTATTATGGCTGC 
ATGGGGGTGGACAAAGTTGCTGGCCCTGAAGTGCTAGAACCCATGCAGCTGAACTTCTTC 
CTCAGCAATCCAGTGGAGCAGGTCTCCTGTGGAGATAATCATGTGGTGGTTCTGACACGA 
AACAAGGAAGTCTATTGTT-GGGGeTGTGGCGAATATGGACGACTGGGTTTGGATTCAGAA 
GAGGATTATTATACACCACAAAAGGTGGATGTTCCCAAGGCCTTGATTATTGTTGCAGTT 
CAATGTGGCTGTGATGGGACATTTCTGTTGACCCAGTCAGGCAAAGTGCTGGCCTGTGGA 
CTCAATGAATTCAATAAGCTGGGTCTGAATCAGTGCATGTCGGGAATTATCAACCATGAA 
GCATACCATGAAGTTCCCTACACAACGTCCTTTACCTTGGCCAAACAGTTGTCCTTTTAT 
AAGATCCGTACCATTGCCCCAGGCAAGACTCACACAGCTGCTATTGATGAGCGAGGCCGG 
CTGCTGACCTTTGGCTGCAACAAGTGTGGGCAGCTGGGCGTTGGGAACTACAAGAAGCGT 
CTGGGAATCAACCTGTTGGGGGGACCCCTTGGTGGGAAGCAAGTGATCAGGGTCTCCTGC 
GGTGATGAGTTTACCATTGCTGCCACTGATGAGAAAGTATTGAATTCTAAGACCATCCGT 
TCCAATAGCAGTGGCTTATCCATTGGAACTGTGTTTCAGAGCTCTAGCCCGGGAGGAGGC 
GGCGGGGGCGGCGGTGGTGAAGAAGAGGACAGTCAGCAGGAATCTGAAACTCCTGACCCA 
AGTGGAGGCTTCCGAGGAACAATGGAAGCAGACCGAGGAATGGAAGGTTTAATCAGTCCC 
ACAGAGGCCATGGGGAACAGTAATGGGGCCAGCAGCTCCTGTCCTGGCTGGCTTCGAAAG 
GAGCTGGAAAATGCAGAATTTATCCCCATGCCTGACAGCCCATCTCCTCTCAGTGCAGCG 
TTTTCAGAATCTGAGAAAGATACCCTGCCCTATGAAGAGCTGCAAGGACTCAAAGTGGCC 
TCTGAAGCTCCTTTGGAACACAAACCCCAAGTAGAAGCCTCGGTAACTGAGCTTTTTGCC 
TTTGAATCACAACTAGTCACCTCGGCTGAATGCTGCAGTAACCTGTGCTGGGAAGGGAAC 
ACGACTGACTCCTCCTGCGTGTGCGTGCAGCTCTCTGCAGGTGGAGGTTGA 

SEQ ID NO: 114_R8 6 66 8_H, MKK6_H 

ATGAACTTGCTGCTCTCCTACCGCGATGTGCAGGACTACTCGGCCATCATTGAGCTGGTG 
GAGACGCTGCAGGCCTTGCCCACCTGTGATGTGGCCGAGCAGCATAATGTCTGCTTCCAC 
TACACTTTTGCCCTCAACCGGAGGAACAGGCCTGGGGACCGGGCGAAGGCCCTGTCTGTG 
CTGCTGCCGCTGGTACAGCTTGAGGGCTCTGTGGCGCCCGATCTGTACTGCATGTGTGGC 
CGTATCTACAAGGACATGTTCTTCAGCTCGGGTTTCCAGGATGCTGGGCACCGGGAGCAG 
GCCTATCACTGGTATCGCAAGGCTTTTGACGTAGAGCCCAGCCTTCACTCAGGCATCAAT 
GCAGCTGTGCTCCTCATTGCTGCCGGGCAGCACTTTGAGGATTCCAAAGAGCTCCGGCTA 
ATAGGCATGAAGCTGGGCTGCCTGCTGGCCCGCAAAGGCTGCGTGGAGAAGATGCAGTAT 
TACTGGGATGTGGGTTTCTACCTGGGAGCCCAGATCCTCGCCAATGACCCCACCCAGGTG 
GTGCTGGCTGCAGAGCAGCTGTATAAGCTCAATGCCCCCATATGGTACCTGGTGTCCGTG 
ATGGAGACCTTCCTGCTCTACCAGCACTTCAGGCCCACGCCAGAGCCCCCTGGAGGGCCA 
CCACGCCGTGCCCACTTCTGGCTCCACTTCTTGCTACAGTCCTGCCAACCATTCAAGACA 
GCCTGTGCCCAGGGCGACCAGTGCTTGGTGCTGGTCCTGGAGATGAACAAGGTGCTGCTG 
CCTGCAAAGCTCGAGGTTCGGGGTACTGACCCAGTAAGCACAGTGACCCTGAGCCTGCTG 
GAGCCTGAGACCCAGGACATTCCCTCCAGCTGGACCTTCCCAGTCGCCTCCATATGCGGA 
GTCAGCGCCTCAAAGCGCGACGAGCGCTGCTGCTTCCTCTATGCACTCCCCCCGGCTCAG 
GACGTCCAGCTGTGCTTCCCCAGCGTAGGGCACTGCCAGTGGTTCTGCGGCCTGATCCAG 
GCCTGGGTGACGAACCCGGATTCCACGGCGCCCGCGGAGGAGGCGGAGGGCGCGGGGGAG 
ATGTTGGAGTTTGATTATGAGTACACGGAGACGGGCGAGCGGCTGGTGCTGGGCAAGGGC 
ACGTATGGGGTGGTGTACGCGGGCCGCGATCGCCACACGAGGGTGCGCATCGCCATCAAG 
GAGATCCCGGAGCGGGACAGCAGGTTCTCTCAGCCCCTGCATGAAGAGATCGCTCTTCAC 
AGACGCCTGCGCCACAAGAACATAGTGCGCTATCTGGGCTCAGCTAGCCAGGGCGGCTAC 
CTTAAGATCTTCATGGAGGAAGTGCCTGGAGGCAGCCTGTCCTCCTTGCTGCGGTCGGTG 
TGGGGACCCCTGAAGGACAACGAGAGCACCATCAGTTTCTACACCCGCCAGATCCTGCAG 
GGACTTGGCTACTTGCACGACAACCACATCGTGCACAGGGACATAAAAGGGGACAATGTG 
CTGATCAACACCTTCAGTGGGCTGCTCAAGATTTCTGACTTCGGCACCTCCAAGCGGCTG 
GCAGGCATCACACCTTGCACTGAGACCTTCACAGGAACTCTGCAGTATATGGCCCCAGAA 
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ATCATTGACCAGGGCCCACGCGGGTATGGGAAAGCAGCTGACATCTGGTCACTGGGCTGC 

ACTGTCATTGAGATGGCCACAGGTCGCCCCCCCTTCCACGAGCTCGGGAGCCCACAGGCT 

GCCATGTTTCAGGTGGGTATGTACAAGGTCCATCCGCCAATGCCCAGCTCTCTGTCGGCC 

GAI3GCCCAAGCCTTTCTCCTCCGAACTTTTGAGCCAGACCCCCGCCTCCGAGCCAGCGCC 

CAGACACTGCTGGGGGACCCCTTCCTGCAGCCTGGGAAAAGGAGCCGCAGCCCCAGCTCC 

CCACGACATGCTCCACGGCCCTCAGATGCCCCTTCTGCCAGTCCCACTCCTTCAGCCAAC 

TCAACCACCCAGTCTCAGACATTCCCGTGCCCTCAGGCACCCTCTCAGCACCCACCCAGC 

CCCCCGAAGCGCTGCCTCAGTTATGGGGGCACCAGCCAGCTCCGGGTGCCCGAGGAGCCT 

GCGGCCGAGGAGCCTGCGTCTCCGGAGGAGAGTTCGGGGCTGAGCCTGCTGCACCAGGAG 

AGCAAGCGTCGGGCCATGCTGGCCGCAGTATTGGAGCAGGAGCTGCCAGCGCTGGCGGAG 

AATCTGCACCAGGAGCAGAAGCAAGAGCAGGGGGCCCGTCTGGGCAGAAACCATGTGGAA 

GAGCTGCTGCGCTGCCTCGGGGCACACATCCACACTCCCAACCGCCGGCAGCTCGCCCAG 

GAGCTGCGGGCGCTGCAAGGACGGCTGAGGGCCCAGGGCCTTGGGCCTGCGCTTCTGCAC 

AGACCGCTGTTTGCCTTCCCGGATGCGGTGAAGCAGATCCTCCGCAAGCGCCAGATCCGT 

CCACACTGGATGTTCGTTCTGGACTCACTGCTCAGCCGTGCTGTGCGGGCAGCCCTGGGT 

GTGCTAGGACCGGAGGTGGAGAAGGAGGCGGTCTCACCGAGGTCAGAGGAGCTGAGTAAT 

GAAGGGGACTCCCAGCAGAGCCCAGGCCAGCAGAGCCCGCTTCCGGTGGAGCCCGAGCAG 

GGCCCCGCTCCTCTGATGGTGCAGCTGAGCCTCTTGAGGGCAGAGACTGATCGGCTGCGC 

GAAATCCTGGCGGGGAAGGAACGGGAGTACCAGGCCCTGGTGCAGCGGGCTCTACAGCGG 

CTGAATGAGGAAGCCCGGACCTATGTCCTGGCCCCAGAGCCTCCAACTGCTCTTTCAACG 

GACCAGGGCCTGGTGCAGTGGCTACAGGAACTGAATGTGGATTCAGGCACCATCCAAATG 

CTGTTGAACCATAGCTTCACCCTCCACACTCTGCTCACCTATGCCACTCGAGATGACCTC 

ATCTACACCCGCATCAGGGGAGGGATGGTATGCCGCATCTGGAGGGCCATCTTGGCACAG 

CGAGCAGGATCCACACCAGTCACCTCTGGACCCTGA 
SEQ ID NO: 115_PAK6_H 

ATGTTTGGGAAGAAAAAGAAAAAGATTGAAATATCTGGCCCGTCCAACTTTGAACACAGG 
GTTCATACTGGGTTTGATCCACAAGAGCAGAAGTTTACCGGCCTTCCCCAGCAGTGGCAC 
AGCCTGTTAGCAGATACGGCCAACAGGCCAAAGCCTATGGTGGACCCTTCATGCATCACA 
CCCATCCAGCTGGCTCCTATGAAGACAATCGTTAGAGGAAACAAACCCTGCAAGGAAACC 
TCCATCAACGGCCTGCTAGAGGATTTTGACAACATCTCGGTGACTCGCTCCAACTCCCTA 
AGGAAAGAAAGCCCACCCACCCCAGATCAGGGAGCCTCCAGCCACGGTGCAGGCCACGCG 
GAAGAAAATGGCTTCATCACCTTCTCCCAGTATTCCAGCGAATCCGATACTACTGCTGAC 
TACACGACCGAAAAGTACAGGGAGAAGAGTCTCTATGGAGATGATCTGGATCCGTATTAT 
AGAGGCAGCCACGCAGCCAAGCAAAATGGGCACGTAATGAAAATGAAGCACGGGGAGGCC 
TACTATTCTGAGGTGAAGCCTTTGAAATCCGATTTTGCCAGATTTTCTGCCGATTATCAC 
TCACATTTGGACTCACTGAGCAAACCAAGTGAATACAGTGACCTCAAGTGGGAGTATCAG 
AGAGCCTCGAGTAGCTCCCCTCTGGATTATTCATTCCAATTCACACCTTCTAGAACTGCA 
GGGACCAGCGGGTGCTCCAAGGAGAGCCTGGCGTACAGTGAAAGTGAATGGGGACCCAGC 
CTGGATGACTATGACAGGAGGCCAAAGTCTTCGTACCTGAATCAGACAAGCCCTCAGCCC 
ACCATGCGGCAGAGGTCCAGGTCAGGCTCGGGACTCCAGGAACCGATGATGCCATTTGGA 
GCAAGTGCATTTAAAACCCATCCCCAAGGACACTCCTACAACTCCTACACCTACCCTCGC 
TTGTCCGAGCCCACAATGTGCATTCCAAAGGTGGATTACGATCGAGCACAGATGGTCCTC 
AGCCCTCCACTGTCAGGGTCTGACACCTACCCCAGGGGCCCTGCCAAACTACCTCAAAGT 
CAAAGCAAATCGGGCTATTCCTCAAGCAGTCACCAGTACCCGTCTGGGTACCACAAAGCC 
ACCTTGTACCATCACCCCTCCCTGCAGAGCAGTTCGCAGTACATCTCCACGGCTTCCTAC 
CTGAGCTCCCTCAGCCTCTCATCCAGCACCTACCCGCCGCCCAGCTGGGGCTCCTCCTCC 
GACCAGCAGCCCTCCAGGGTGTCCCATGAACAGTTTCGGGCGGCCCTGCAGCTGGTGGTC 
AGCCCAGGAGACCCCAGGGAATACTTGGCCAACTTTATCAAAATCGGGGAAGGCTCAACC 
GGCATCGTATGCATCGCCACCGAGAAACACACAGGGAAACAAGTTGCAGTGAAGAAAATG 
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GACCTCCGGAAGCAACAGAGACGAGAACTGCTTTTCAATGAGGTCGTGATCATGCGGGAT 
TACCACCATGACAATGTGGTTGACATGTACAGCAGCTACCTTGTCGGCGATGAGCTCTGG 
GTGGTCATGGAGTTTCTAGAAGGTGGTGCCTTGACAGACATTGTGACTCACACCAGAATG 
AATGAAGAACAGATAGCTACTGTCTGCCTGTCAGTTCTGAGAGCTCTCTCCTAeCTTCAi 
AACCAAGGAGTGATTCACAGGGACATAAAAAGTGACTCCATCCTCCTGACAAGCGATGGC 
CGGATAAAGTTGTCTGATTTTGGTTTCTGTGCTCAAGTTTCCAAAGAGGTGCCGAAGAGG 
AAATCATTGGTTGGCACTCCCTACTGGATGGCCCCTGAGGTGATTTCTAGGCTACCTTAT 
GGGACAGAGGTGGACATCTGGTCCCTCGGGATCATGGTGATAGAAATGATTGATGGCGAG 
CCCCCCTACTTCAATGAGCCTCCCCTCCAGGCGATGCGGAGGATCCGGGACAGTTTACCT 
CCAAGAGTGAAGGACCTACACAAGGTTTCTTCAGTGCTCCGGGGATTCCTAGACTTGATG 
TTGGTGAGGGAGCCCTCTCAGAGAGCAACAGCCCAGGAACTCCTCGGACATCCATTCTTA 
AAACTAGCAGGTCCACCGTCTTGCATCGTCCCCCTCATGAGACAATACAGGCATCACTGA 

SEO ID NO: 116 SURTK106_H 

ATGAATGATAGGAATGAGATTCAAATGGAAGCCAAACTCCAAAGTCTTACCATTATAGCA 

CAGGAAATTCTATGCAGATTCTTTATTACCCTTAGGAGACATGCACGTTTCCTGCTCACT 

AAACTAGGAAGGCAAGGAATGGCAAGGTCAGGAATTACTCACAGCTGTGCTGTGTGCATT 

CTCTGTGGGCCTAGCAGGGAAGGGGACAGCCCTGTGGCAATGGGCATGACACGGATGCTC 

CTGGAATGCAGTCTCAGTGACAAGTTGTGTGTCATCCAGGAGAAGCAGTATGAAGTGATT 

ATCGTCCCAACTTTGTTGGTTACTATCTTCCTCATCCTTCTTGGGGTCATCCTGTGGCTT 

TTTATCAGAGAACAAAGAACTCAACAGCAGCGTTCTGGACCTCAAGGCATTGCCCCTGTT 

CCTCCACCTAGGGACCTAAGCTGGGAAGCAGGACATGGAGGAAATGTGGCTTTGCCACTT 

AAGGAGACATCCGTGGAAAACTTTCTGGGAGCTACCACACCTGCCCTGGCTAAGCTGCAG 

GTGCCGCGGGAGCAACTCTCTGAAGTTCTGGAGCAGATTTGCAGTGGTAGCTGTGGGCCC 

ATCTTTCGAGCCAATATGAACACTGGGGACCCTTCTAAGCCCAAGAGTGTTATTCTCAAG 

GCTTTAAAAGAACCAGCTGGGCTCCATGAGGTACAAGATTTCTTAGGGCGAATCCAATTC 

CATCAATACCTGGGGAAACACAAAAACCTGGTGCAGCTGGAAGGCTGCTGCACTGAAAAG 

CTGCCACTCTATATGGTGTTGGAGGATGTGGCCCAGGGGGACCTGCTCGGCTTTCTCTGG 

ACCTGTCGGCGGGATGTGATGACTATGGATGGTCTTCTCTATGATCTCACAGAAAAACAA 

GTATATCACATCGGAAAGCAAGTCCTTTTGGCGCTGGAATTCCTGCAGGAGAAGCATTTG 

TTCCATGGGGATGTGGCAGCCAGGAATATTCTGATGCAAAGTGATCTCACTGCTAAGCTC 

TGTGGATTAGGCCTGGCTTATGAAGTTTACACCCGAGGGGCCATCTCCTCTACTCAAACC 

ATACCTCTCAAGTGGCTTGCCCCAGAACGGCTTCTCCTGAGACCTGCTAGCATCAGAGCA 

GATGTCTGGTCTTTTGGGATCCTGCTCTATGAGATGGTGACTCTAGGAGCACCACCGTAT 

CCTGAAGTCCCTCCTACCAGCATCCTAGAGCATCTCCAAAGAAGGAAAATCATGAAGAGA 

CCCAGTAGCTGCACACATACCATGTACAGTATCATGAAGTCCTGCTGGCGCTGGCGTGAG 

GCTGACCGCCCCTCACCTAGAGAGCTGCGCTTGCGCCTAGAAGCTGCCATTAAAACTGCA 

GATGACGAGGCTGTGTTACAAGTACCAGAGTTGGTGGTACCTGAACTGTATGCAGCTGTG 

GCCGGCATCAGAGTGGAGAGCCTCTTCTACAACTATAGCATGCTTTGAAGAGTCTCGGGC 

AAGAAACATTCATGCATGAGTATATGTTCTTGGAATCAATTCCTCTAAGAACAGAGAATG 

GTCTTTCCCAGGGACACAAAGGGAGAAATGGGACATGGATTCTTGATCTTCCTTTACACA 

TTTCTCGGGAAATCTGAAATGATGCTGGATGGGACTCTACACATCCTGAGCTAAGACATA 

CTGTCAGTCTCACTTCTGCTGTCCCAGTCCTAGAAATCCTGGGTAGAAGTGGTGGACCTG 

TGCAAAGGAGGTTTTAGAACTCTGCAGTATTTGTTGGGGCATGGCACAAATAAGCTCATC 

CCTCCCGTCCGAGGCTAGTTTCCTCTGGAACCACATTTTTATCTAGATGAAAATTTGGAA 

TGAAATGAAGG AAT AG AAAT C CAATAAAAGAG TTG AA G GG AAAG AAAATTTAAG GTT C T T 
CTTGCTCAGGATTACAGATATGGACCAACACCTCCTTCAAGAAAAGGTGGTAGGACACAA 
AGTTCTTCAGTCCTGAGCCCTACATGTGGGGCTGGAGGAGAACTATAACGGAAAAACCTC 
TGAGTTTCACCTTAGGTATAGATAAAAGAAAGATGGTCCCCTTTTATCTGATTCTGAGAC 
AGGTAAATTCTGTTTGTTACTACGTTTAATTAGAAGGTGGAGGAGTCATTTCATGATTAA 
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GAACATTCAACATGTATTGTTCATTAAGCTAGCTTCCTAGTTCCGATTAGACTAAGGAGA 
CTAAGCCTAGAGAGTCAATGTTAGAACAGTGAAAAGAATTCTGTGTGTGTGTGTGTGTGT 
GTGTGTGTGTGCACAATAAATAGGAAATGTAGAAACCAAGCAAGAAGGCTTAGTAGCTCA 
GTCTTTAACAAGGGCTAGAAAAGAATGTAATCTGATA-TGGAAGGATAGCAGCTTCTAATT 
TTCAATCATCTGTTGATATACTGTGAAACTTATTTTATTAAATTAATATTTATTAAATGG 

SEQ ID NO: 117_AA098024_M 

CTGCAGGAGAAGCACCTGTTTCATGGGGATGTGGCTGCCAGGAACATCCTGATCCAAAGT 

GACCTGACTCCCAAACTTTGTCATCTGGGCCTGGCTTATGAAGTTCATGCCCATGGGGCC 

ATCTCCTCTGCTCGATCCAGCACCATCCCTCTCAAGTGGCTTGCTCCAGAAAGGCTTCTC 

CTGAGACCTGCAAGCATCAGGGGAGATATTTGGTCCTTTGGGATCCTGCTTTATGAGATG 

GTGACTCTAGGAGCACCACCATACCCTGAAGTCCCTCCCACCAGCATCCTACAATATCTT 

CAGAGAAAGAAAATCATGAAGAGACCCAGCAGCTGCTCACATGCCATGTACAACATCATG 

AAGTGCTGTTGGCGCTGGAGTGAGGACAGCCGCCCCTTACTTGTTCAGCTGCTCCAGCGC 

CTAGAAGCTGCTTCTAGATCTGCCGATGACAAGGCTGTGTTGCAAGTGCCAGAGTTGGTG 

GTGCCTGAACTGTATGCAGATGTGGCTGGCATCAGGGCAGAAAGCATTTCCTATAGCTTC 

AGTGTCCTTTGAAGATGGTCCTAGACAAATGACTATATATGGGTGGAATTAGTTCCTTCA 

AGAACAGAGAGAAGGAACTTTCTGTGGCCCACCAAGGGAGAAAAAAGGACATGGATCTTG 

CATCTTTCCCTAAACATTTTCCTAGACATCTGAAATGCTGCTGGATGAAGCTCTACCTCT 

ACATACCATGTACTCTTGAGCTAAGAATCACCATCAATTGTAGTTTGCTTTCCAGTCCCA 

AGGGCTGAAGTATAAGTGGTGGACCGTGTCATTCTAAAGGAGGTTTTTAAAATCTGCAAT 

GATTGTAAGGGAATTAGGCAAAAGGGCTGGTCCCACTCACTCCAGGCTGGTTTACTACTG 

AAACTAGTTTTTCTTTTCTTTTTTTTTAAGTTAAACTATTACAGAGTAAAAATAAACCAG 

ATGGGCATGAATGAACACCTTCTAATTTTTAACCATGAATTGAATATTGGAATTCATGAG 

AAAGAAAATTCTAGGTTCTTTTTGCTAAGAGGTGTTAAGGTGAGTCAATATATCCTTCAA 

GGAAAGGCTTTGTCTCATCTATGTTGACGGGACGTAAAAGTCCTCGTCCCGTTATGAAGA 

GCTGAAGAAGATCTATAAGAAACAATACTGAGCCTTTCCTTGACTATAGATAGAAGAGCA 

TCCTTTCATTGAACTCTGAGGCAGGTGGACCATGCATGATACTAAGTTTAATTAGAAGCA 

GGAGGAGTCATTTCATGATTAGGAACATTGTTCATCCCATTTGTTTGCCAGTTCCTGTAA 

GACTAAGGAGAATCAGCCTATAGAGCCAAAGCTAGAACCAGGGATAAAAAGTGTGTGTGT 

GTATAACAAATAGGAAGCATGAAAGTCGAGCAAGAAGACTTAGTAACCCAGGTGGTCATT 

AAGAGGTACAGAGAAGAAGTAATCTTATAGGAATGGATGGTAGCTTCTAATTTTTAACCA 

TTCATTGAAATAACTGTGAAGCAACTCATTAAACTAGTATTTATTGACCAAAAGTAGACT 

TTTCAGGTGTATAGCTGCCAAAATCTCTATAATAAAGAGGCTAAAAGAAAATAAATGGGA 

GTTATTTTACTAGGAAAATTAGAGAACCTATAGTTTCCAAAAAGAGATTCTTTATGTGCA 

AAATGAGATAACTCTCTACCTCACAGGGTTGGTGTGAGGAACAATGAGAATATGTATTTG 

TGTATTATGTAGAATATAATATATTCTCAATAAATACTAGTTTTTCCCCTTTC 

SEO ID NO: 118 SGK2ALPHA_H 

GAAGAGGGCAGAGCCGTGCATGGGGCTGCTCCCCAGGACCTGAGCAGGAACCTGGAGTTT 
TCAGAGCTGCCTGATCATTGCTACAGAATGAACTCTAGCCCAGCTGGGACCCCAAGTCCA 
CAGCCCTCCAGGGCCAATGGGAACATCAACCTGGGGCCTTCAGCCAACCCAAATGCCCAG 
CCCACGGACTTCGACTTCCTCAAAGTCATCGGCAAAGGGAACTACGGGAAGGTCCTACTG 
GCCAAGCGCAAGTCTGATGGGGCGTTCTATGCAGTGAAGGTACTACAGAAAAAGTCCATC 
TTAAAGAAGAAAGAGCAGAGCCACATCATGGCAGAGCGCAGTGTGCTTCTGAAGAACGTG 
CGGCACCCCTTCCTCGTGGGCCTGCGCTACTCCTTCCAGACACCTGAGAAGCTCTACTTC 
GTGCTCGACTATGTCAACGGGGGAGAGCTCTTCTTCCACCTGCAGCGGGAGCGCCGGTTC 
CTGGAGCCCCGGGCCAGGTTCTACGCTGCTGAGGTGGCCAGCGCCATTGGCTACCTGCAC 
TCCCTCAACATCATTTACAGGGATCTGAAACCAGAGAACATTCTCTTGGACTGCCAGGGA 
CACGTGGTGCTGACGGATTTTGGCCTCTGCAAGGAAGGTGTAGAGCCTGAAGACACCACA 
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TCCACATTCTGTGGTACCCCTGAGTACTTGGCACCTGAAGTGCTTCGGAAAGAGCCTTAT 
GATCGAGCAGTGGACTGGTGGTGCTTGGGGGCAGTCCTCTACGAGATGCTCCATGGCCTG 
CCGCCCTTCTACAQCCAAGATGTATCCCAGATGTATGAGAACATTCTGCACCAGCCGCTA 
CAGATCCCCGGAGGCCGGACAGTGGCCGCCTGTGACCTCCTGCAAAGCCTTCTCCACAAG 
GACCAGAGGCAGCGGCTGGGCTCCAAAGCAGACTTTCTTGAGATTAAGAACCATGTATTC 
TTCAGCCCCATAAACTGGGATGACCTGTACCACAAGAGGCTAACTCCACCCTTCAACCCA 
AATGTGACAGGACCTGCTGACTTGAAGCATTTTGACCCAGAGTTCACCCAGGAAGCTGTG 
TCCAAGTCCATTGGCTGTACCCCTGACACTGTGGCCAG.CAGCTCTGGGGCCTCAAGTGCA 
TTCCTGGGATTTTCTTATGCGCCAGAGGATGATGACATCTTGGATTGCTAGAAGAGAAGG 
ACCTGTGAAACTACTGAGGCCAGCTGGTATTAGTAAGGAATTACCTTCAGCTGCTAGGAA 
GAGCGACTCAAACTAACAATGGCTTCAACGAGAAGCAGGTTTATTTTTTCCAGCACATAA 
AAGAAAAATAATGTTTCGGAGTCCAGGACTGGCAGGACAGGTCATCAGATACTCAGAGGC 
TGTATCTCTGCCCTGCCAACCTTGACAAATGGCTTCCAATGTTAGGTTTGCTACAAGATG 
GTTACTGGAGCTCTAGCTGCCTATTTTGTGTTTAGGGAAGGGAAAATGGAGGAAAGGGGA 
GAAGAGCAAAGGGCGCTTTTAAAGAGCTTTCCCAAAAGCTCCCCCCAATGACTTTTGCTT 
CCATCTCACTAACCACCCACCCCTACCTGGAATGGAGGCTGGGAAATGTGGCTTATTTGC 
TGGGTACGTGACTATCCCTAATAACAAAGGGGTTTTGACCCTAAGACATTAGGGGAGAAT 
GTTGGGTAGGCAGCCAGCCCTCTTTTACCATAGGGCCTCCTGGTGTTTGGATTTTGATCT 
CAATGTGTAAAATGACAGAGATGTAACAAGCTCATAGGGTATCAATATCTCTTATTGTTC 

TATGTTGAAAAA 

SEQ ID NO: 12 0_CCRK_H 

ATGGACCAGTACTGCATCCTGGGCCGCATCGGGGAGGGCGCCCACGGCATCGTCTTCAAG 
GCCAAGCACGTGGAGACTGGCGAGATAATTGCCCTCAAGAAGGTGGCCCTAAGGCGGTTG 
GAAGACGGCTTCCCTAACCAGGCCCTGCGGGAGATTAAGGCTCTGCAGGAGATGGAGGAC 
AATCAGTATGTGGTACAACTGAAGGCTGTGTTCCCACACGGTGGAGGCTTTGTGCTGGCC 
TTTGAGTTCATGCTGTCGGATCTGGCCGAGGTGGTGCGCCATGCCCAGAGGCCACTAGCC 
CAGGCACAGGTCAAGAGCTACCTGCAGATGCTGCTCAAGGGTGTCGCCTTCTGCCATGCC 
AACAACATTGTACATCGGGACCTGAAACCTGCCAACCTGCTCATCAGCGCCTCAGGCCAG 
CTCAAGATAGCGGACTTTGGCCTGGCTCGAGTCTTTTCCCCAGACGGCAGCCGCCTCTAC 
ACACACCAGGTGGCCACCAGGTCTGTGGGCTGCATCATGGGGGAGCTGTTGAATGGGTCC 
CCCCTTTTCCCGGGCAAGAACGATATTGAACAGGTTTGCTATGTGCTTCGCATCTTGGGC 
ACCCCAAACCCTCAAGTCTGGCC(5GAGCTCACTGAGCTGCCGGACTACAACAAGATCTCC 
TTTAAGGAGCAGGTGCCCATGCCCCTGGAGGAGGTGCTGCCTGACGTCTCTCCCCAGGCA 
TTGGATCTGCTGGGTCAATTCCTTCTCTACCCTCCTCACCAGCGCATCGCAGCTTCCAAG 
GCTCTCCTCCATCAGTACTTCTTCACAGCTCCCCTGCCTGCCCATCCATCTGAGCTGCCG 
ATTCCTCAGCGTCTAGGGGGACCTGCCCCCAAGGCCCATCCAGGGCCCCCCCACATCCAT 
GACTTCCACGTGGACCGGCCTCTTGAGGGAGTCGCTGTTGAACCCAGAGCTGATTCGGCC 
CTTCATCCTGGAGGGGTGAGAAGTTGGCCCTGGTCCCGTCTGCCTGCTCCTCAGGACCAC 
TCAGTCCACCTGTTCCTCTGCCACCTGCCTGGCTTCACCCTCCAAGGCCTCCCCATGGCC 
ACAGTGGGCCCACACCACACCTTGCCCCTTAGCCCTTGCGAGGGTTGGTCTCGAGGCAGA 
GGTCATGTTCCCAGCCAAGAGTATGAGAACATCCAGTCGAGCAGAGGAGATTCATGGCCT 
GTGCTCGGTGAGCCTTACCTTCTGTGTGCTACTGACGTACCCATCAGGACAGTGAGCTCT 
GCTGCCAGTCAAGGCCTGCATATGCAGAATGACGATGCCTGCCTTGGTGCTGCTTCCCCC 
GAGTGCTGCCTCCTGGTCAAGGAGAAGTGCAGAGAGTAA 

SEQ ID NO: 121_TESK2_H 

GAATTCGCGGCCGCTCGACGCTCAGCAGAGGTACCAGCTGCCCTGTTGGCTTCGCTGGTC 
GGATCGTCCTCCTGGCCCCGCCAAACAGGCGAGCGGCCCCGACTGTGGGGCATGGCAGTA 
GTCTCCTCGTTCTCCGCCGCCGCTAGCCTAGCTGAGTCGCCGGCTTCTGCGCTAGGGGCT 
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TCCCTCTTTGCCGCCGTCTCCTCCTCTTGCCCGCGCAGGCACCCC ATGTGTGGAGTT C 
CTGCCTCAGTGTCAAACCAGAAGAGAAGTAAAATTC^AAC^ 

Tttcttaaaagaagaaaaaagtga™^ 

TTGCAGGATTTCCTCCACGTGTGGAGCGTCTTGAAG^ 

AAGGAAATGTGAGCCAGGTGGGA^^ 
CCTTTTCCAGACTGA^GCGTTTG^GA^TGATTTCACC 



ACACATTGAGCAGTAACCGGGCAAACATGCTGA 
CCCATCCC^CATCCTTAGGTATATCAACTCCGGGAACCT^ 

acctgcatttgcct^a™ 

GCTACCTTCACTTCAAAGGCATTTTTCATC^ GCCTGGC TGAGAAGATCC 

TCCTCTGCGAGATCATCGCCCGCATCCAGGCCGATCCGGACT^ 

ATTTCGGGCTGGACTATGATGCTTTCCAGCACATGGTG^GGA 

TGCAACTTACTTTCAACTGCTGTAACATGGATOT 

TTGGGAAGACCCTGGAGGAAATTCTGA^^ 
GGAAGCTGCAGCCCACAGCCAGGGGACTCTTGGAGAA 

GCTCACTGGATGACAAGATCCC^AC^^ 
CTCGAAGCCAGTCAGATATCTmCCCGTAAGCC^ 
(^TACTACCGGCCACGAGATGGTGCTGCCCGCACCCCC^ 
GCCAGGACCTCATGGGGGGCAAGATCAAGTTTTTTG^ACCTG 

CTCTGGTATTTGACCTGGATGCACCAGGGCCC^ 

AGCCCCTGGCCCCACCTATTCGCCGGTGGCGTTCCTl^u ATGGGCCCC CACCAC 

ATCAAGAGGCTTGTCCATTTGTGGGCCGGGAA^ 

GCCTAAGTAGTCTCAAGTACAGAGTTAAAGAGATCCCACCA 

CAGCTGCTCAAGCCC^TGAGGCTATGGACTGCTC^ 

GGTCCAGGCCCCAGGGGACCAGTCCATGCCCTGCG^^ 

AAGAAAGGCCAGCAGGCTCAACTCCAGCCACCTTCTCC 

CCCAGGGAAAGCAGGATGGGTGAGGGGGTTTAGTCC^ 

TCAGCTGAAACCATATGGCCCCCTAGGTGCACAGCC^ 

AGCAGGCAGGCTAGGCCAAGCCAGGCTCAAC 

TATGACGGGAGGCAGCAGTGAGAGGCCTTCCTA^liAO TACTTCCCCA GA 

TCTGAAATCCAGCAAGGAGGTCTGCCTCCCACCAGACCC 

TAGGACCAGAGGATGTCTAGTTCTAGGCTGAGCTGG^ 

TCCCCACCCCAGGTCTGTCTCTTGCCTTTTCTTGG^ 

TGGAGCTC^TCAAGAGGCCGTAATGGTCATGGCTGTTT^ 

TCTTGCCAGTATTCTAAGACATTTGA^ 

CACGTCACTACATTTCTATGCAAGGGGA^ 

CTAACCTATTCAAAGACCTTTTCCTGTT^ 

TTAATGTTCTGCCCCATAAGACTTTCAACCTTGTGGTT^ 

GCCCTAGGGCCTGCTTCTATGTATTTATCAACATGTGATACA 

TTATACAGGCSACTGATTTGCTTCCCTTC^ 
AGTCAGTGTTACAGGT 



